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WATER RESOURCES OF RED RIVER PARISH, LOUISIANA

By ROY NEWCOMBE, JR. and LELAND V. PAGE

ABSTRACT

Red River Parish is on the eastern flank of the Sabine uplift in northwestern 
Louisiana. The area is underlain by lignitic clay and sand of Paleocene and 
Eocene age which dip to the east at the rate of about 30 feet per mile. The Red 
River is entrenched in these rocks in the western part of the parish. Alternat­ 
ing valley filling and erosion during the Quaternary period have resulted in the 
present lowland with flanking terraces.

In the flood-plain area moderate to large quantities of very hard, iron-bearing 
water, suitable for irrigation, are available to wells in the alluvial sand and 
gravel of Quaternary age. The aquifer ranges in thickness from 20 to slightly 
more than 100 feet. It is recharged by downward seepage of rainfall through 
overlying clay and silt, by inflow from older sands adjacent to and beneath the 
entrenched valley, and by infiltration from the streams where the water table is 
below stream level during flood stages or as a result of pumping. Water levels 
are highest in the middle of the valley. Ground water moves mainly toward the 
Red River on the east and Bayou Pierre on the west, but small amounts move 
down the valley. Computations based on water-level and aquifer-test data indi­ 
cate that the Quaternary alluvium contains more than 330 billion gallons of 
ground water in storage and that the maximum discharge of ground water to 
the streams is slightly more than 30 mgd (million gallons per day). At times 
of high river stage, surface water flows into the aquifer at a rate that depends 
in part upon the height and duration of the river stage.

Moderate supplies of soft, iron-bearing water may be obtained from dissected 
Pleistocene terrace deposits that flank the flood plains of the Red River and Black 
Lake Bayou. However, the quantity of water that can be pumped from these 
deposits varies widely from place to place because of differences in the areal 
extent and saturated thickness of the segments of the deposits; this extent and 
thickness are governed in turn by the amount of erosion the deposits have under­ 
gone.

Beds of fine-grained lignitic sands of Tertiary age contain water of generally 
good quality to depths of 150 to 450 feet. The thinness and low permeability of 
the sands restrict their development to low-yield wells. Water from these sands 
in the western part of the parish, where they lie beneath the alluvial valley, is 
more mineralized than that from the younger Tertiary sands exposed in the east- 
central area.

Streamflow records have been collected on the principal streams in Red River 
Parish since 1939. Additional spot low-flow data were obtained on several small 
streams originating within the parish for a study made in connection with the 
preparation of this report. Quality-of-water data for streams in the parish were 
collected on an occasional spot-sampling basis prior to and during this investiga­ 
tion.

The largest source of surface water in the parish is the Red River, which drains 
approximately 63,400 square miles upstream from the parish. The Red River
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has an average flow of about 13,100 cfs (cubic feet per second), or about 8,500 
rngd. Many of the streams that drain the upland area are not dependable sources 
of supply because their flows are not well sustained during dry seasons.

The average annual precipitation over the parish is about 52 inches, of which 
about 17 inches becomes runoff; this runoff is equivalent to a continuous flow 
of about 1.25 cfs per square mile. Seasonal and annual runoff varies, but no 
significant trends have been noticed.

The principal surface-water problems in the parish pertain to flood control, 
drainage, irrigation, and navigation. Flood problems have been alleviated con­ 
siderably by the operation of Denison Dam (Lake Texoma), the completion of 
levees on the Red River, channel improvements on Bayou Pierre, and the com­ 
pletion of Wallace Lake reservoir on Cypress Bayou. There are wet lands along 
the Red River that would be very productive if properly drained and protected 
from floods. The main problem in the use of water from Red River is one of 
distribution to make the water available to the more remote areas. Bayou 
Pierre has been pumped dry at times during the irrigation season.

The Red River affords the most dependable source in the area for surface- 
water supply without artificial storage. Black Lake Bayou has a fairly well- 
sustained "base flow and is the second best source of supply. During the period 
1939-54 the minimum recorded flow at the gaging station on Black Lake Bayou 
near Castor, about 1% miles above the north boundary of the parish, was about 
4 mgd. Available data indicate that a daily flow of 6.2 mgd may be expected to 
be equaled or exceeded 98 percent of the time. Many of the other streams in the 
parish can probably provide a good surface-water supply for small cities if stor­ 
age facilities are provided. For instance, the average flow of Loggy Bayou near 
Ninock for the period 1948-55 was about 1,440 mgd, but inasmuch as there were 
short periods of no flow in every year except one, proper utilization would 
require storage facilities.

The chemical character of Red River water varies considerably throughout 
the year. Because it is rather highly mineralized at times, it would not be very 
suitable for municipal use nor for most industrial uses, except possibly where 
large quantities of cooling or processing water are needed for once-through 
processes. However, during the irrigating seasons the   water is generally of 
moderately good chemical quality. The water in the Red River's tributaries is 
generally low in dissolved solids and in chloride and sulfate. It would be suit­ 
able for public supplies without softening, but would probably need treatment 
to remove color and suspended material.

Only a little surface water is used for domestic or industrial purposes in Red 
River Parish. Much more surface water is being used for irrigation purposes in 
the parish.

The demand for suitable water for irrigation is increasing at a rapid rate. 
Unless more of the high flow of the smaller streams can be stored for use during 
the irrigation season, additional surface-water supplies, particularly in the area 
now served by Bayou Pierre water, will have to come from the Red River.

INTRODUCTION

PURPOSE AND SCOPE

A study of the geology and water resources of Ked Kiver Parish 
was undertaken as a part of the program of water-resources investi­ 
gations by the U.S. Geological Survey in cooperation with the Louisi-
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ana Department of Public Works and the Louisiana Geological Sur­ 
vey, Department of Conservation. The purpose of the study was to 
determine the geologic and hydrologic conditions relating to the 
occurrence, quality, quantity, and availability of water in Red River 
Parish.

This report presents an evaluation of the water resources of Red 
River Parish with respect to present and potential use. It is intended 
for initial guidance in future development of water supplies in the 
parish.

LOCATION AND EXTENT OF AREA

Red River Parish is in the northwestern part of Louisiana (pi. 1). 
It includes an area of 413 square miles in Townships 11 through 14 
North and Ranges 7 through 12 West. It is bounded on the north 
by Caddo, Bossier, and Bienville Parishes, on the east by Bienville 
and Natchitoches Parishes, on the south 'by Natchitoches Parish, and 
on the west by De Soto Parish. The entire western boundary and 
part of the southern boundary are formed by Bayou Pierre. The 
eastern boundary is formed mainly by Black Lake Bayou. About 
two-fifths of the parish (160 square miles) lies in the alluvial valley 
of the Red River, which flows southeastward through the western 
part of the parish.

The entire parish has been mapped topographically by the U.S. 
Geological Survey in cooperation with the Louisiana Department of 
Public Works, and maps have been published at a scale of 1: 62,500 for 
the Mansfield, Coushatta, Ashland, Hanna, and Oampti 15-minute 
quadrangles.

DEVELOPMENT OF AREA

The 1960 census shows the population of Red River Parish as 9,950, 
a decrease of 17.9 percent since 1950. In the same period the popu­ 
lation of the town of Coushatta increased 12 percent. This apparent 
shift in population from rural farm to rural nonfarm tends to be 
confirmed by the statewide trend from rural to urban. Red River 
Parish is classified as rural, inasmuch as by definition urban areas are 
those cities, towns, or villages having 2,500 or more inhabitants.

The parish is served by two railroads, four motor freight lines, 
three passenger bus lines, and a network of federal, State, and 
parish highways. No airlines serve the parish directly. The Red 
River is navigable only for light craft having drafts of less than 
2 feet, but navigation may develop in the future as a result of the 
proposed Overton-Red River lateral canal.

The resources of Red River Parish are mainly agricultural, the 
principal crops being corn and cotton. Timber is grown extensively.
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The mineral resources are gravel, oil, and natural gas. Industry 
includes cotton ginning, lumbering, ice making, processing of dried 
shrimp and fish, printing, welding, and cutting of poles, piling, and 
pulpwood.

PREVIOUS INVESTIGATIONS

A general discussion of ground water in Red River Parish is con­ 
tained in a report by Veatch (1906). The Red River Parish planning 
report of the Louisiana Department of Public Works (1948) contains 
brief summaries of ground-water conditions and surface-water re­ 
sources. A detailed geological report by Murray (1948), covering 
both De Soto and Red River Parishes, contains geologic maps that 
have been of much use in this investigation. Data from project 
borings made by the Corps of Engineers (Kalb, 1950) were used to 
supplement those obtained during this investigation.

Results of the regular stream-gaging program, carried on for a 
number of years by the U.S. Geological Survey and published in 
annual water-supply papers, were available for this study.
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GEOGRAPHY

LANDFORMS

Three distinct types of landforms are present in this parish: the 
low-lying flood plains of the meandering Red River in the west and of 
Black Lake Bayou in the east, the benchlike terraces flanking the flood 
plains, and the rolling upland of Tertiary rocks in the east-central 
part (fig. 1).

The flood-plain areas comprise the valleys of the Red River and 
Bayou Pierre in the western part of the parish and of Black Lake
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FIGURE 1. Generalized section showing the topography of Red River Parish.

Bayou on the eastern margin. In these areas the general appearance 
is that of a featureless plain (fig. 2). At a few places within the Red 
River flood plain, resistant masses of the older rocks have defied the 
erosive action of streams and stand as prominent hills.

The terraces, mounting like steps away from the flood plains, are 
remnants of former flood plains and were formed by deposition, up­ 
lifting, and downcutting. The three terraces in Red River Parish 
are separated from one another by 20- to 75-foot differences in altitude. 
Along the flood plains the terraces are relatively narrow; however, 
near the southern end of the parish one terrace reaches a width of 
5 miles.

FIGURE 2. Typical ranch-land topography In Red River Parish.
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The rolling surface of the upland underlain by Tertiary rocks 
contrasts strongly with the broad, flat valleys of the major streams.

RELIEF

The maximum relief in Red River Parish is about 240 feet, the 
altitude ranging from 90 feet in the Black Lake Bayou flood plain in 
the southern part of the parish to about 330 feet in the area of exposed 
Tertiary rock. Local relief is greatest in the dissected Pleistocene 
terrace deposits that form the eastern wall of the Red River Valley. 
Here the relief is as much as 80 feet.

Within the area of the Red River flood plain the altitude ranges 
from. 120 feet in the south to 145 feet in the north. The Pleistocene 
terrace surfaces, like the flood plains, slope toward the south, and 
within the parish they lie between the altitudes of 140 and 240 feet. 
In the upland the altitude ranges from 160 feet in the valleys to more 
than 300 feet on the highest hills.

DRAINAGE

The water-covered area of Red River Parish totals 13 square miles 
under normal conditions. During times of flood the water area 
ranges from 2 to 3 times that amount.

There are no large lakes in Red River Parish. The largest of the 
approximately dozen and a half small lakes is Cannisnia Lake, which 
straddles the Caddo-Red River Parish boundary. It has an area of 
approximately half a square mile, of which only about half lies within 
Red River Parish. The remainder of the lakes, generally having an 
area of 0.2 square mile or less, have a total area of approximately 1 
square mile. These smaller lakes are principally in the Red River 
bottoms and were, for the most part, formed in old land scars left 
as the river changed its course numerous times down through the 
centuries. Swamps or marshes cover a total area of about 10 square 
miles, the largest single area being approximately 7 square miles in 
the vicinity of Cannisnia Lake. Small swampy areas in the vicinity 
of Thorn, Prudhomme, and Turners Lakes, the Cutoff, Robinson, 
Moss, Lee, and Ida Lakes, and Horseshoe Bayou compose a total of 
about 3 square miles.

Except for the small hilly upland section bordering Loggy Bayou, 
and a narrow strip 3 to 5 miles wide consisting of bottom land and a 
narrow fringe of upland between the east bank of the Red River and 
U.S. Highway 71, very little of Red River Parish drains directly into 
Red River, although upstream from Coushatta the river carries the 
runoff from an area of about 63,400 square miles. Practically all the 
area west of Red River drains directly into Bayou Pierre, which



GEOGRAPHY 7

empties into the Red River about 17 miles downstream from the ex­ 
treme south end of the parish. Numerous small bayous that once had 
direct connections to Red River on the west bank have long since been 
dammed off by construction of flood levees and ditches or have been 
dredged to divert their flow into Bayou Pierre. The central and 
major part of the upland area is drained by Grand Bayou, which 
empties into Black Lake at the southeast corner of the parish. The 
principal tributary to Grand Bayou is Bayou Chicot, which drains 
most of the western part of the upland area. The eastern part of the 
upland area drains directly into Black Lake Bayou, which forms the 
eastern boundary of the parish. Principal tributaries emptying into 
Black Lake Bayou are Brushy Creek, Stanley Branch, and Madden 
Branch via Mill Creek. Plate 1 shows the general drainage pattern.

Bayou Pierre flows along the western boundary of the parish and 
falls about 32 feet in the 43-mile reach. About 26 feet of this fall 
is in the 20-mile reach between La Coupe Bridge and Evelyn Bridge 
(pi. 1). In the 17-mile reach from Evelyn Bridge to the mouth of 
Bayou Lumbra, where Bayou Pierre leaves Red River Parish, the fall 
is only about 3 feet when the Red River at the mouth of Bayou Pierre 
is at average pool stage.

The Red River, which takes a meandering course approximately 
parallel to Bayou Pierre, falls about 22.5 feet in the 45-mile reach 
across the parish, the slope being approximately uniform.

Grand Bayou follows a crooked course southward across the central 
upland area and then veers eastward toward Black Lake near the 
southern boundary of the parish. It falls about 105 feet in its approx­ 
imately 32 miles of length in the parish.

Black Lake Bayou falls approximately 37 feet in its crooked 26- 
mile course along the eastern boundary of the parish. Most of the 
fall in the stream occurs in the upper two-thirds of its reach the 
lower 6 or 8 miles before it enters Black Lake is relatively flat.

The major streams are hydraulically connected with the ground- 
water reservoirs of the alluvial valleys and thus function as drains of 
the aquifers. Low-flow discharges of many tributaries such as Loggy 
Bayou, Grand Bayou, and Brushy Creek consist primarily of ground- 
water discharge from the rocks of the upland areas.

CLIMATE

Red River Parish lies within the humid zone of the United States. 
The average annual temperature in the parish is 65 °F, summer 
temperatures averaging about 80 °F. The mild spring and fall 
weather is sufficiently warm to afford long growing seasons. Winters



8 WATER RESOURCES, RED RIVER PARISH, LOUISIANA

are short and mild, the average temperature being 49 °F. Temper­ 
atures seldom go below freezing and the average frost-free period is 
about 230 days. The region has more rainy weather than intense 
cold. The average annual precipitation during the standard 30-year 
period, 1921-50, computed by the Theissen polygon method from 
records for five Weather Bureau stations surrounding the area, is 
about 52 inches.

As there are no continuous records of temperature and precipita­ 
tion for stations within the parish, values shown in figures 3, 4, and 6

OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT 

FIGURE 3. Monthly precipitation in the vicinity of Red River Parish, 1941<-55.

were obtained by averaging data for the five nearest stations in 
neighboring parishes.

Precipitation since 1941 shows a monthly variation, being at a 
maximum in May and a minimum in August as shown in figure 3, 
and a year-to-year variation as shown in figure 4. The variation in 
annual precipitation at Shreveport since 1872, shown in figure 5, 
indicates that in only 3 years was the precipitation greater and in 
only 5 years was it less than that recorded since 1941 when rainfall 
records were started for the five nearest stations in surrounding 
parishes. At the Shreveport weather station the average annual 
precipitation for the standard 30-year period, 1921-50, was 45.1 
inches.
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Average, 1921-50 
51.5 inches

1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955
WATER YEARS

FIGURE 4. Annual (water-year) precipitation in the vicinity of Red River Parish, 1941-55.

During the 5-year period 1951-55 the annual precipitation in Red 
River Parish ranged from about 30 to about 60 inches. Such great 
variation in rainfall has a pronounced effect on water levels in the 
aquifers of Red River Parish and on the flow in surface streams. 
During periods of below-normal rainfall the quantity of water avail­ 
able from shallow dug wells is severely reduced, particularly in the 
upland areas.

Maximum, minimum, and average monthly air temperatures plotted 
on figure 6 show that the highest average monthly air temperature 
generally occurs in August and the lowest in December or January. 
The maximum range in monthly temperature throughout the year 
is nearly 50° F.

VEGETATION

The humid climate and long growing season favor the luxuriant 
growth of many types of vegetation. The alluvial soils of the Red 
River Valley support a rapid and heavy growth of pasture grasses 
and row crops, and a nearly constant problem is the clearing of 
drainage ditches of choking weed growth. There are some swampy 
areas in the parish, but not as many as in the parishes farther south. 
In the lowlands there is an abundant forest growth of cypress and 
hardwood trees.
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100

FIGURE 6. Summary of monthly air temperature in Red River Parish, 1941-55.

The hilly three-fifths of the parish has thin sandy and clayey soils 
and is not suitable for intensive agricultural development. However, 
the upland supports large tracts of pine and scrub oak, the pine being 
an important resource.

OCCURRENCE AND GENERAL PROPERTIES OF WATER

HYDBOLOGIC CYCLE

Precipitation is the source of practically all fresh-water supply. 
Precipitation is condensed moisture from the atmosphere falling on 
the earth in the form of rain, snow, hail, or sleet. In the never-ending 
cycle of water circulating from the clouds to earth and back again, 
part of the precipitation returns directly to the atmosphere through 
evaporation and transpiration, commonly considered together as 
"evapotranspiration," part runs directly off the land into natural 
waterways on their way to the sea, and the remainder seeps into 
the ground and becomes stored in the interstices of soil and rock 
formations. The ground water later is discharged by seepage or 
spring flow into bodies of surface water, by evapotranspiration, and 
by withdrawal from wells. The hydrologic cycle is extremely com­ 
plicated and is affected and controlled by precipitation, temperature,

634103 O 62   2



12 WATER RESOURCES, RED RIVER PARISH, LOUISIANA

type of soil, topography, vegetal cover, and geology. Figure 7 is a 
pictorial representation of this cycle.

Of Red River Parish's long-term average annual precipitation of 
approximately 52 inches, about 16 inches runs off in small streams 
and bayous that flow into the Red River. The remainder evaporates 
or is transpired by vegetation.

CONFINING BEDS

FIGURE 7. Pictorial representation of hydrologlc cycle.

SIGNIFICANCE OP CHEMICAL AND PHYSICAL CHARACTERISTICS

It is generally impossible to evolve a single standard that would 
meet all chemical, physical, or sanitary requirements for the varied 
uses of water. Water that meets the requirements of one user may 
be unsatisfactory for another. It is convenient in this report to 
divide potential use into three broad classes agricultural, domestic, 
and industrial. The total concentration of soluble salts and the type 
and characteristics of the constituents are essential considerations in 
water that is used for irrigation, which is an important agricultural 
use. The domestic consumer is concerned primarily with bacterial 
and sanitary characteristics and hardness, as well as with iron, 
manganese, fluoride, sulfate, and nitrate content. The total mineral 
content, hardness, alkalinity, hydrogen-ion concentration, organic and 
inorganic impurities, color, corrosiveness, and temperature are pri­ 
mary factors in determining the value of water for industrial use.

Four major characteristics determine quality of water for irriga­ 
tion: the total concentration of soluble salts; the concentration of
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sodium and the sodium-adsorption-ratio; the concentration of bi­ 
carbonate; and the occurrence of minor elements, such as boron, in 
amounts that are toxic. Slightly saline water can be used for irriga­ 
tion if leaching and drainage are provided to remove dissolved salts 
that would otherwise accumulate in the root zone or in the subsoil 
immediately below.

The sodium-adsorption-ratio (SAK) is related to the adsorption of 
sodium by the soil. The ratio is used for soil extracts and irrigation 
waters to express the relative activity of sodium ions in exchange 
reactions with soil. The SAR provides an estimate of the sodium 
or alkali hazard and reportedly is more significant for interpreting 
water quality than the percent sodium (proportion of sodium to prin­ 
cipal cations calcium, magnesium, sodium, and potassium).

The chemical constituents of water are reported in analyses in terms 
that state their concentration in the water. These terms are "parts 
per million" and "equivalents per million" and are defined as follows:

One part per million (ppm) is a unit weight of a constituent present 
in a million unit weights of water. (Some laboratories report con­ 
stituents in grains per gallon, but this practice is gradually being 
superseded by the more convenient expression of parts per million. 
Results expressed in parts per million can be converted to grains per 
gallon by multiplying by 0.0584; conversely, grains per gallon can 
be converted to parts per million by multiplying by 17.1.)

Equivalents per million (epm) expresses concentration in terms 
of chemical equivalents and is the number of unit equivalent weights 
of an ion in 1 million unit weights of the water. An equivalent 
weight of a substance is the weight that is exactly equivalent to one 
atomic weight (1.0080 grams) of hydrogen. The equivalents per 
million for each constituent are calculated by dividing its concen­ 
tration in parts per million by its equivalent weight. For example, 
100.16 ppm of calcium divided by its equivalent weight (20.04) 
amounts to 5 epm of calcium. Equivalents per million are useful in 
expressing chemical combinations as well as in expressing analyses 
graphically because one equivalent of an anion, such as chloride, com­ 
bines with one equivalent of a cation, such as sodium, to form one 
equivalent weight of the compound sodium chloride, or common salt.

Maximum acceptable concentration limits for some of the chemical 
constituents commonly found in water have been established by the 
U.S. Public Health Service (1946). These standards, which apply 
to drinking water used in interstate traffic and where Federal quaran­ 
tine regulations apply, are expressed in parts per million by weight 
as follows: '
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Parts per 
million

Iron and manganese (Fe+Mn)_______________________- 0.3 
Magnesium (Mg) _________________                125 
Sulfate (SO*) ___________________________________ 250 
Chloride (Cl)____________________________________ 250 
Nitrate (NO.)___________________________________ *44 
Fluoride________________ __________________ 1. 5
Dissolved solids__________________.______________ 2 500

1 National Research Council, 1950; not a part of tl>e U.S. Public Health Service 1946 
Drinking Water Standards.

2 1,000 ppm permissible when water of better quality is not available.

Iron and manganese in concentrations of more than a few tenths 
of a part per million are objectionable for domestic purposes because 
they stain fixtures, utensils, and fabrics. Although iron seldom occurs 
in solution in surface water in sufficient quantity to be objectionable, 
it is commonly present in solution in ground water and precipitates 
as a rust-colored deposit as it rapidly oxidizes on contact with air. 
Calcium and magnesium are the principal constituents causing hard­ 
ness of water. Water containing large quantities of magnesium in 
conjunction with sulfate (epsom salt) has saline cathartic properties. 
Drinking water containing more than about 500 ppm of chloride has 
a perceptible salty taste to most persons.

High fluoride concentration in water used regularly by children is 
associated with mottled dental enamel. However, the consumption 
of water that contains small quantities of fluoride during the period 
of calcification or formation of the teeth is known to lessen the inci­ 
dence of tooth decay (Dean, 1936). The American Dental Associa­ 
tion, the U.S. Public Health Service, and many State and local health 
agencies recommend about 1.0 ppm fluoride in drinking water. The 
maximum concentration permissible is 1.5 ppm.

Hardness does not necessarily make water unusable but it may be 
troublesome. It is the property of water generally recognized by the 
increased quantity of soap required to produce a lather or by the 
deposit of insoluble salts formed when the water is heated or evap­ 
orated. Hard water is objectionable in the home because it leaves 
deposits on utensils in which it is used and increases soap consumption. 
The use of hard water also causes objectionable scale in boilers, water 
heaters, radiators, and pipes, and results in reduction in flow and 
heat transfer; it may cause boiler failure. There is an advantage 
in having a small amount of calcium bicarbonate in water, however, 
because it tends to form a protective coating on pipes and other equip­ 
ment. It is generally agreed that water having a hardness of more 
than 200 ppm is very hard.
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Carbonate (temporary) hardness is caused by the calcium and mag­ 
nesium equivalent to the bicarbonate and carbonate in a water; the 
remainder of the hardness is noncarbonate (permanent) hardness. 
Carbonate hardness is removed by boiling, whereby the calcium is 
precipitated as calcium carbonate.

Industry is often more concerned with quality of water than with 
quantity, for it may cost more to treat the water than to develop the 
original supply. Uniformity in quality of the water is usually as 
necessary as special chemical characteristics. General requirements 
of water quality for various types of industry are given in table 1.

Turbidity of water due to suspended material such as silt, clay, 
finely divided organic material, microscopic organisms, and other 
matter is objectionable in many ways. Besides the obvious objections 
to it, suspended solids are abrasive to pumps, turbine blades, and 
valves.

Iron and manganese are objectionable in water for several reasons. 
Oxidized iron and manganese are very slightly soluble in alkaline 
solutions; consequently, precipitation of these oxides may interfere 
with a process by producing turbidity. Iron and manganese also 
form colored complexes with several organic and inorganic substances. 
Aluminum, iron, and certain other metals are objectionable in process 
and wash waters used for the manufacture of photographic film.

The dissolved-solids content, or residue on evaporation, indicates 
the total mineralization of the water. High dissolved-solids concen­ 
tration may be closely associated with the corrosive property of water, 
particularly if chloride is present in appreciable quantities. Water 
having high concentrations of magnesium chloride may be very corro­ 
sive to some metals because the hydrolysis of this salt yields hydro­ 
chloric acid.

Specific conductance is a measure of the capacity of water to conduct 
an electrical current. Conductance increases with the quantities of dis­ 
solved mineral constituents and the degree of ionization of these 
constituents, as well as with the temperature of the water. It is useful 
as a general indication of the degree of concentration of mineral mat­ 
ter in water.

Hydrogen-ion concentration, expressed as pH, denotes the acidic 
or alkaline properties of a water. Ordinarily, water having a pH of 
7.0 is regarded as neutral; a pH value of less than 7.0 indicates acidic 
properties, and a pH greater than 7.0 indicates alkaline properties.

Water used for boiler feed must meet exacting quality requirements. 
The characteristics of water desired for boiler operation are given in 
table 2. High-pressure steam boilers demand water from which al­ 
most all organic and inorganic solids have been removed. Even traces 
of silica are objectionable.
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TABLE 2.- -Characteristics of water desired for boiler operation
[After Moore, 1940]

Characteristic or constituent

Turbidity (silica scale) ______________

Oxygen consumed _________________
Dissolved oxygen l ...............................
Hydrogen sulflde (HsS) ».___ _ . _____ .... ...
Total hardness as CaCOs _ . .....................
Sulfate-carbonate ratio (A.S.M.E.) (Na2SOi: 

NajCOa). 
Aluminum oxide (AljOs) ___________ .....
Silica (SiOj)-  ..................................
Bicarbonate (HCO 3) '.. __ . __ . ______ . ...
Carbonate (COs)    ...
Hydroxide (OH)........ ..... ...., . ..
Total solids «...  . ________.______:___________
pH value (minimum) _

Allo

0-150

20
80
15
1.4
5

80

1:1
5

40
50

200
50

3,000-500
8.0

wable limits (i

150-250

10
40
10

.14
3

40

2:1 
.5

20
30

100
40

2, 500-500
8.0

>arts per millio

250-400

5
5
4
.0

0
10

3:1
.5

5
5

40
30

1,500-100
9.0

n)

Over 400

1
2
3
.0

0
2

3:1
.1

1
0

20
15
50
9.6

i Limits applicable only to feedwater entering boiler, not to original water supply. 
* Except when odor in live steam would be objectionable. 
1 Depends on design of boiler.

GEOLOGY

By ROY NEWCOME, JE.

The rocks exposed in Eed Eiver Parish consist of clay, sand, and 
some gravel; they range in age from early Tertiary to Recent. The 
Tertiary (Paleocene and Eocene) strata have been cut by deep valleys 
which were subsequently filled with Quaternary alluvium. At the 
present time the streams are flowing in valleys entrenched in the clay 
and sand of their own deposition.

SUMMARY OF STRATIGRAPHY

TERTIARY ROCKS 

PREVIOUS CLASSIFICATIONS

The Tertiary rocks exposed in the east-central part of the parish 
and covered elsewhere by Quaternary alluvium have long been con­ 
sidered as belonging to the Wilcox group of Eocene age, which com­ 
prises the sedimentary rocks between the Claiborne group of Eocene 
age above (not present in Eed Eiver Parish) and the Midway group 
of Paleocene age below (table 3).

Murray (1948, p. 83) referred to the discovery of Midway fossils 
in strata formerly classed as Wilcox. On the basis of that evidence, 
the contact between the Midway and Wilcox groups was placed about 
800 feet higher than previously. Murray divided the redefined Mid­ 
way group into five formations which, in order of deposition, were 
named the Kincaid, Porters Creek, Naborton, Logansport, and Hall 
Summit. The Kincaid and Porters Creek, of calcareous lignitic clay, 
were already included in the Midway group. According to Murray 
each of the Naborton, Logansport, and Hall Summit formations
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TABLE 3. Classifications of sedimentary

Early classification

Sys­ 
tem

Quaternary

'

jl 
£ 86

Series

Pleisto­ 
cene

Eocene

Paleocene

Gulf

Forma­ 
tion

Terrace 
deposits

Wilcox

Midway

Navarro

Proposed by Murray (1948)

Series

Recent

Pleisto­ 
cene

Eocene

Paleocene

Gulf

Group

Recent

Wilcox

Midway

Navarro

Formation

Recent

Prairie

Montgomery

Bentley

Marthaville

Hall Summit

Logansport

Naborton

Porters 
Creek

Kincaid

Ark-adelphia

Member

Alluvium

Not named

Bistineau

Grand Bayou

Loggy Bayou

Lime Hill

Cow Bayou

Dolet Hills

Average 
thick­ 
ness 
(feet)

100

50

100

100

60

50

200

90

60

200

600

30

50

Proposed by

Series

Eocene

Paleo­ 
cene

Stage 
(age)

Sabine

Midway

represents a depositional cycle that includes a basal sand phase, a 
middle lignitic shale phase, and an upper calcareous silt and shale 
phase. The overlying Wilcox group was subdivided by Murray into 
the Marthaville, Pendleton, and Sabinetown formations, of which 
only part of the lower unit, the Marthaville, was mapped in Eed 
River Parish.

Only a part of the total thickness of the Naborton formation is 
exposed in the Sabine uplift. The exposed part of the formation 
was described by Murray but not divided into named members.

In the overlying Logansport formation Murray observed three well- 
defined members to which he gave the names Dolet Hills (1948, p. 
105-110), Cow Bayou (p. 110-115), and Lime Hill (p. 117-122), in
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rocks in Red, River Parish

Murray (1955)

Group

Wilcox

Not 
named

Formation

Martha- 
vllle

Hall 
Summit

Logansport

Naborton

Porters 
Creek

Clayton

Classification used in this report

Series

Recent

Pleisto­ 
cene

Eocene

Paleocene

Group

Wilcox

Midway

Formation

Alluvium

Valley 
alluvium, 
terrace 
deposits

Marthaville 
(of Murray, 

1948)

Undiffer- 
entiated

Dolet Hills

Naborton

Porters 
Creek, 
Clayton

Arkadelphia 
Marl

Thick­ 
ness 
(feet)

0-40

40-100

500 
(Maxi­ 
mum)

50-125

150-200

700-900

0-60

Water-bearing characteristics

Mostly red silt and clay. Little 
water available.

Large supplies of hard, iron-bearing 
water available to wells less than 
100 ft deep in Red River Valley. 
Yields of 1,000 gpm or more from 
large-diameter wells. Moderate 
supplies of soft, slightly acidic 
water containing iron available to 
wells less than 100 ft deep. Yields 
may be as high as 500 gpm from 
large-diameter wells.

Small to moderate supplies of soft 
water available to a depth of 150 
ft. Probable maximum yield 100 
gpm from 4-in. wells. Marthaville 
formation (of Murray, 1948) yields 
may be higher, but water is high in 
iron. These sediments contain 
most of the fresh water in Tertiary 
rocks in Red River Parish.

Small supplies of soft water available 
generally to a depth of 200 ft hi 
valley. Probable maximum yield 
50 gpm from 4-in. well. Water high 
in chloride in valley area.

No water available to wells.

No fresh water indicated on electrical 
logs.

the order of deposition. According to Murray each member is a part 
of a depositional cycle, the Dolet Hills being the basal sand, the Cow 
Bayou a lignitic shale phase, and the Lime Hill a calcareous silt and 
shale phase marking the end of the cycle.

The Hall Summit formation of Murray (1948), next above the 
Logansport, also contains three members, to which he gave the names 
Loggy Bayou (p. 129-130), Grand Bayou (p. 130-131), and Bis- 
tineau (p. 132-134), again following the order outlined for the deposi­ 
tional cycle.

The Marthaville formation of Wilcox age also seems to represent a 
depositional cycle, but Murray did not divide the formation into 
members. The generalized geologic map (pi. 2) shows the approxi-
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mate distribution of Tertiary and younger rocks. Plate 3 is a map 
showing the general distribution of Tertiary rocks prior to Quaternary 
deposition.

In 1955 Murray proposed the terms Midway and Sabine stages 
(ages) as provincial time-rock and time units, and applied the term 
Wilcox group to the lignitic clay and sand deposits of his Sabine stage 
and the upper part of his Midway stage; he thus returned the lower 
boundary of the Wilcox to its original position at the top of the 
Porters Creek clay. At this time he also substituted the name "Clay- 
ton" for his 1948 use of "Kincaid" for the oldest formation of the 
Midway group (table 3).

CLASSIFICATION USED IN THIS REPORT

Some controversy has arisen regarding the location of the contacts 
between the Paleocene and Eocene time units and the Midway and 
Wilcox rock units. As subsurface evidence obtained in this study 
and the findings of Durham and Smith (1958) conform more reason­ 
ably with the earlier rock classification than with those proposed by 
Murray (1948; 1955), the contact between the two rock groups is 
placed at the top of the Porters Creek clay. The Paleocene-Eocene 
boundary, however, is placed within the Wilcox group on the basis 
of reported fossils.

Practically all correlations used in this report were made on the 
basis of studies of electrical logs, there having been insufficient time 
to make a detailed surface study of the rocks. The electrical logs 
were supplemented by samples from two geologic test holes and three 
oil-test holes and by the drillers' logs of several water wells. In elec­ 
trical logs of oil-test holes in the region the most easily correlated 
point is the contact between the thick clay interval representing the 
Clayton and Porters Creek formations and the underlying pre­ 
dominantly calcareous and sandy beds of Cretaceous age. As the 
Porters Creek clay contains no significant sand beds, the sandy se­ 
quence easily discernible above the 700- to 900-foot clay interval marks 
a change in deposition at the contact with the overlying Naborton 
formation. This contact is easily traceable throughout the parish on 
electrical logs.

Plate 4 is a contour map showing the altitude of the top of the 
Porters Creek. The top of the Porters Creek is the youngest forma- 
tional contact that can be traced throughout the subsurface of the 
parish, because it has been cut by erosion only in a small area under­ 
lying the Ked Kiver flood plain. It is also the lower limit at which 
fresh ground-water supplies may be obtained in the parish.

The relative positions and thicknesses of the formations are shown 
on a geologic cross section (pi. 5) that extends northeastward across
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the center of the parish. Electrical logs indicate an average thickness 
of 750 feet for the Clayton and Porters Creek. This is somewhat 
more than the thickness stated by Murray (table 3).

The units designated the Naborton formation and Dolet Hills mem­ 
ber of the Logansport formation by Murray are easily recognized and 
traceable in the subsurface in Red River Parish. By definition, the 
sands directly overlying the Porters Creek clay form the lower part 
of the Naborton formation, and the first massive sand above the clayey 
upper part of the Naborton is the Dolet Hills. However, the other 
members of Murray's Logansport and Hall Summit formations can­ 
not be distinguished sufficiently well in the subsurface to conform with 
the descriptions, geologic map, and cross sections of Murray's report. 
Accordingly, the Naborton formation, averaging 180 feet in thickness, 
is used in this report as defined by Murray, but because the name 
Logansport is preempted and because of the doubtful validity of some 
of Murray's nomenclature, the Dolet Hills sand of Murray, 50 to 125 
feet in thickness, has been assigned formational status, and is so used 
in this report. The above-described assignment of the Naborton and 
Dolet Hills units was made with the concurrence of the Louisiana 
Geological Survey.

Sediments younger than those already mentioned are incompletely 
represented on electrical logs because they lie at shallower depths than 
are generally recorded by the logs. The maximum thickness of these 
rocks in Red River Parish is 500 feet. They are undifferentiated in 
this report, although further detailed investigation may corroborate 
the presence near the eastern margin of the parish of Murray's Martha- 
ville formation, the base of which is considered to mark the Paleocene- 
Eocene time boundary.

QUATERNARY ROCKS

PLEISTOCENE TERRACE DEPOSITS

Clay, sand, and gravel deposits of controversial origin and mode of 
deposition flank the flood plains of the Red River and Black Lake 
Bayou in the form of terraces and underlie the alluvium of the present 
valleys. The surface of each terrace deposit is a remnant of a former 
flood plains the streams having dissected each in turn as uplift forced 
them to deepen their channels. Three such surfaces remain in this 
parish. Successive terrace surfaces are 20 to 75 feet apart vertically 
and dip toward the Gulf of Mexico at 0.75 to 2.5 feet per mile (Murray, 
1948, p. 25). The terrace deposits have generally been considered to 
be of Pleistocene age, although some workers believe that at least part 
of the material is of Pliocene age.

The mechanics of entrenchment and later filling of the Red River 
Valley are considered analogous to those in the Mississippi Valley and
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underlying alluvium; therefore, the controversies that have arisen 
apply to both examples. Some points in question are (a) the time of 
entrenchment of the valleys (whether during the Pleistocene epoch or 
before) ; (b) the time and conditions of valley filling; (c) the me­ 
chanics of deposition; and (d) the extent to which sediments once 
present have been removed from the trenches. The different theories 
on these questions were presented by Fisk (1938) and Trowbridge 
(1954) and are not repeated here.

The terrace deposits in southern Louisiana have proved to be an 
important source of ground-water supply, and large supplies have 
been developed in some areas, particularly for rice irrigation. There 
has been little such development in Bed River Parish, where the 
deposits are thinner and more highly dissected by streams; however, 
here the terrace deposits are important as a source of sand and gravel 
for construction purposes. Louisiana Geological Survey Bulletin 19 
contains a discussion of the terrace sands and gravels, together with 
descriptions and production figures of many commercial deposits.

VALLEY ALLUVIUM

The present-day Red River flows in a channel entrenched in alluvial 
material. The original valley of the river was cut into the Tertiary 
rocks now exposed only in the east-central part of the parish and in 
neighboring parishes. During subsequent elevations of sea level the 
old valley was flooded and filled with sediments. After a lowering of 
sea level the river's bed was many feet above the original valley floor. 
Further uplifts of the land or subsidences of sea level caused the river 
to deepen its valley, each time leaving the preceding flood plain as a 
terraced surface flanking the new valley. Each time the gradient 
decreased the river began to meander, and thus to widen its valley 
by cutting back the flanking terrace deposits.

At the present time the entrenched valley in Red River Parish 
contains an average of 80 feet of alluvial material grading from gravel 
or coarse sand at its base up through progressively finer sand and 
silt into clay. The changes in texture are so gradational that it is diffi­ 
cult to delineate them; however, a general line can be drawn between 
the clay and silt above and the sand and gravel below.

The sections in plate 6 and the fence diagram in plate 7 show that 
the surface configuration of the Tertiary rock underlying the 
entrenched valley is very uneven in places, likely owing to the dif­ 
ferential resistance to erosion of the rock and to the local struc­ 
tural anomalies. Couchanda Hill, the prominent monadnock west of 
Armistead, has had a pronounced effect on the depth of alluvium in its 
vicinity. Apparently at one time the Red River was deflected to the 
west by the hill, which is composed of relatively resistant materials.
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This deflection forced the river to flow for a time in the narrow chan­ 
nel now occupied by Bayou Pierre. The increased velocity caused 
by this constriction resulted in the scouring of a deep depression in 
the underlying Tertiary rocks. Later deposition filled the valley with 
alluvium and the depression became a catchment basin for the coarser 
materials. Nearly 35 feet of gravel accumulated in the depression 
west of Couchanda Hill (pis. 6,7).

The coarse sediments forming the lower part of the alluvial fill in 
the Red River Valley and the sand of the Pleistocene terrace deposits 
possibly all represent Pleistocene deposition. The tentative correla­ 
tions of the terrace material with that in the entrenched valley as 
shown in the cross sections of plate 6 are based upon inconclusive 
data; however, the physical similarity of the materials and their pre­ 
sent relative positions suggest that such a correlation may be logical.

The flood plain of Black Lake Bayou is underlain by about 40 feet 
of yellow and tan clay, silt, and sand which contrast with the red 
and gray sediments in the Red River Valley.

STRUCTURE

The most important structural feature in northwestern Louisiana 
is the~Sabine uplift, a structural dome having its point of greatest 
uplift in Caddo Parish but having a subordinate crest in eastern 
De Soto Parish (fig. 8). Truncation of the dome by subsequent ero­ 
sion left the oldest rocks exposed at the center and circled by outcrops 
of progressively younger rocks. The dip of the strata in Red River 
Parish is generally eastward at 20 to 125 feet per mile, as shown in 
plates 4 and 5. The reversal of dip at the eastern boundary of the 
parish is caused by a small structural dome centered in southern 
Bienville and northern Natchitoches Parishes.

The accumulation of petroleum in many oil fields of the region is 
associated with faulted structures (Murray, 1948); however, there 
is no definite evidence of faults in the near-surface formations.

GROUND-WATER RESOURCES

By ROY NEWCOME, JR. 

METHOD OF STUDY

Fieldwork in the ground-water investigation was started in June 
1954 by D. T. Sperry and continued in January 1955 by the writer. 
Records of existing water wells were obtained as an aid in ascertaining 
the depths to water-bearing strata, the quantity and quality of the 
water, and the methods used in developing wells. In selected wells 
the water levels were measured periodically to determine the relation
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of ground-water levels to precipitation, streamflow, and other influ­ 
ences. To aid in these determinations an automatic water-stage 
recorder was installed in an unused well (RR-66) owned by the town 
of Coushatta.

Available data indicated that the sand and gravel underlying the 
flood plain of the Red River composes the most productive ground- 
water reservoir in Red River Parish. In order to obtain accurate data 
on this important aquifer, 18 test holes were augered into the flood 
plain. The test holes were put down to a maximum depth of 100 
feet along four lines crossing the valley. In most places the alluvial 
clay, silt, sand, and gravel were completely penetrated and the holes 
bottomed in the underlying lignitic clay and silt of Tertiary age. 
Samples of the augered material were collected for microscopic exam­ 
ination and grain-size analysis. Plate 8 shows the location of the 
augered holes and of borings made by the Corps of Engineers, New 
Orleans District.

In addition to providing important geologic information, the 
augered holes, when fitted with small-diameter pipes and screens, 
served as observation wells for the periodic measurement of water 
levels. Because of the type of pump installation it generally was 
not possible to measure water levels in privately owned wells; thus, 
the water-level data obtained from the augered holes were of great 
value in determining the occurrence and movement of ground water in 
the flood-plain area.

Geologic data were obtained also from two holes, RR-160 and 
Na-269, augered through the flood-plain deposits of Black Lake Bayou 
near the eastern margin of the parish and from two privately con­ 
tracted 300-foot holes (RR-110 and -111) drilled into the Tertiary 
bedrock east of the Red River Valley.

Samples of water were collected from selected wells in the various 
aquifers for analysis to ascertain the chemical quality of the ground 
water (table 11).

Pumping tests were made on a few large-diameter (greater than 4 
inches) irrigation and municipal wells and on a few low-yield wells.

WELL-NUMBERING SYSTEM

The system of well designation used in this report involves, for 
each well, a symbol for the parish followed by a number; thus, for 
well RR-12 the symbol "RR" is the abbreviation for Red River Parish 
and "12" is the number assigned to the well in the files of the U.S. 
Geological Survey.

Some records of project borings made by the Corps of Engineers 
(Kolb, 1950) also are included in this report. Their numbers are
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the same as given in the cited report, but have been prefixed by an "E"  
for example, RR-E-3.

Where wells are shown on maps and tables containing parish names 
and boundaries, the parish abbreviation is ordinarily omitted to 
avoid congestion. (See well-location map, pi. 8, and list of well 
records, table 13.)

SOURCE

Ground water in Red River Parish is of meteoric origin that is, 
it is precipitation that has found its way into the aquifers.1 Water 
enters the aquifers of the parish principally by (a) vertical seepage 
directly into the sands or through overlying clay and silt, and by 
(b) inflow from adjacent aquifers. Recharge from streams occurs 
intermittently at times of high water.

Salty water, possibly from deep bodies of connate water associated 
with salt domes or from deep artesian aquifers, occurs as a contami­ 
nant in the near-surface aquifers in some localities, generally near oil 
fields. The salty water may have reached the surface by traveling 
along faults; however, the scarity of evidence for faulting at shallow 
depths implies another means of entry. It is possible that incom­ 
pletely plugged oil wells allow the salty water, which is under arte­ 
sian pressure and in places gas pressure, to rise into the fresh-water­ 
bearing sands or that the salty water percolates upward through the 
intervening Porters Creek clay. Lowering of the artesian head in 
fresh-water aquifers may permit the inflow of highly mineralized 
water from other aquifers or from points downdip in the same 
aquifer.

OCCURRENCE

Water that escapes surface runoff and evapotranspiration moves 
downward from the land surface into underlying rocks until it reaches 
the water table, which marks the upper limit of the zone of saturation 
 the zone in which all voids are filled with water under hydrostatic 
pressure. The water levels in shallow wells mark the position of the 
water table, and the ground water is said to occur under water-table 
conditions.

In places, relatively impermeable beds (called "confining beds") 
prevent or impede the downward seepage of water into more permeable 
rocks. These rocks may receive recharge in other areas where they 
crop out or are covered by permeable material. As water moves lat­ 
erally through these rocks to points of discharge it becomes confined 
under pressure beneath the overlying less permeable material. The

*An "aquifer" Is defined (Meinzer, 1923) as a "rock formation or stratum that will 
yield water in sufficient quantity to be of consequence as a source of supply."
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water levels in wells drilled through the confining beds thus rise above 
the base of the confining bed. Such conditions of ground-water 
occurrence are termed "artesian." An imaginary surface that coin­ 
cides with the static levels in an artesian aquifer is the artesian-pres­ 
sure surface, or "piezometric surface" (fig. 9).

Aquifer recharged 
by rainfall or 
stream loss on 
outcrop, or by 
seepage through 
clay

Hydrostatic head 
indicated in wells

'that penetrate N 
the aquifer

Flowing well, where 
land surface is 
lower than piezo­ 
metric surface

Loss in head due 
to friction ,

Altitude of water table in recharge area

Water moves downgradient 
because of head differential

FIGURE 9. Diagram Illustrating the occurrence of ground water.

Ideal examples of water-table conditions are seldom found in na­ 
ture, and in many places a combination of water-table and artesian 
conditions exists owing to the presence of a somewhat permeable, or 
"leaky," confining bed overlying the aquifer. The occurrence of 
water under such conditions may be termed "semiartesian," and the 
water level in wells is approximately the same as the upper surface 
of the zone of saturation. However, when water is pumped from the 
low^er, more permeable material, the difference in the ability of the two 
materials to transmit water may be so great that the upper bed has the 
characteristics of a confining bed. With continued pumping the con­ 
fining effect of the upper bed may become less and less, and the entire 
saturated part will function as a water-table aquifer.

An aquifer can receive water by leakage through an underlying con­ 
fining bed as well as through an overlying one. Deeper aquifers may 
contain water under artesian pressure sufficient to percolate to higher 
aquifers, even through many feet of clay.

In Red River Parish, water-table conditions exist in the outcrop 
areas of sands of Tertiary age and locally in Pleistocene terrace sands 
where they are not overlain by clay. Artesian conditions occur in the 
Tertiary aquifers downdip from their areas of outcrop and in the 
alluvium of the Red River Valley. In the valley aquifer, initial

634103 O 62   3
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pumping effects are typical of those in an artesian aquifer, but pro­ 
longed pumping induces drainage from overlying fine-grained ma­ 
terial. During pumping tests that have been made in the alluvium, 
no conversion to full water-table conditions has been indicated, 
however.

RECHARGE

To transmit and yield water perennially an aquifer must have a 
source of replenishment. This replenishment is called "recharge," 
and the place where replenishment occurs is a "recharge area." 
Vertical seepage into the sands and infiltration from streams and from 
other aquifers serve as the means of recharge for the aquifers in Eed 
Eiver Parish. It is important to determine the type of recharge and 
the location of recharge areas as an aid in ascertaining the quantity 
of ground water available. For example, a sand recharged by a 
stream that goes dry in the summer might not support large yields 
when most needed. Likewise, a sand recharged by polluted water or 
water containing undesirable minerals in solution may not be a satis­ 
factory source of water.

Recharge of an aquifer is greatly influenced by the geologic con­ 
ditions. Folding and faulting may bring deeply buried sands to 
the surface where they may Receive recharge from rainfall, streams, 
or the overlying younger aquifers. Overlying aquifers, however, 
may be recharged from below if the water in the lower aquifer is 
under sufficient artesian pressure. In Red River Parish this form of 
recharge is undesirable where the deeper zones contain salty water.

DISCHARGE

Ground water is discharged from aquifers in the parish through 
wells, springs, seepage into streams, and evapotranspiration. At the 
present time the withdrawal from wells is probably insignificant com­ 
pared to the total quantity of ground water discharged. Two munic­ 
ipal wells at Coushatta, the largest capacity wells used throughout 
the year, are pumped alternately at not more than 200 gpm (gallons 
per minute). The only other large-capacity wells in the parish are 
two irrigation wells which usually are pumped only in dry weather. 
Only a few other wells in the parish are known to be pumped at rates 
approaching 50 gpm.

Springs, generally restricted to the hilly section of the parish, 
are not plentiful and do not constitute an important means of ground- 
water discharge. They occur as seeps at the base of sand or gravel 
beds where the underlying bed is clay or shale. A few springs occur 
where the excavation of sand or gravel has exposed the contact with 
the underlying rock.
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The greatest amount of ground-water discharge in Ked Kiver Parish 
is that given up by the alluvial aquifer to the incised channels of the 
Ked Kiver and Bayou Pierre during periods of low and normal stream 
stage. Similarly, but in smaller quantities, water in sands of the 
Tertiary rock units and Pleistocene terrace deposits is discharged to 
streams flowing across their outcrops.

Evapotranspiration is the loss of water to the atmosphere by evapo­ 
ration from the surface of both land and water and by transpiration 
from plants. In this region of heavy rainfall, dense vegetation, and 
large areas of poorly drained land, tremendous quantities of water are 
consumed by evapotranspiration. About two-thirds of the precipi­ 
tation in the lower Mississippi Kiver basin is returned to the atmos­ 
phere in this manner. Large quantities of ground water are 
discharged by evapotranspiration, but probably less than is discharged 
by effluent seepage into streams.

WATER-BEARING ROCK UNITS

The water-bearing strata of Red Kiver Parish may be divided into 
three classes on the basis of age and lithology: (a) fine-grained 
lignitic sand of the Tertiary formations, (b) fine to coarse sand and 
gravel of the Pleistocene terrace deposits, and (c) the alluvial sand 
and gravel underlying the flood plain of the Ked River.

TERTIARY BOCKS

Sands in the Tertiary strata are the chief aquifers in the part of 
Red River Parish outside the Red River alluvial valley. Most wells 
in the outcrop area of Tertiary rocks are dug, bored, or driven and 
range in depth from 15 to 45 feet. Yields are low because the dug 
wells and most bored wells only partially penetrate the aquifer and 
because the driven wells have small diameters. The yields of such 
wells are likely to decline in dry weather because the wells ordinarily 
tap only the shallowest sands, which are dependent on recharge from 
local precipitation and which may be partly drained by nearby streams 
or springs.

In the outcrop areas of Pleistocene terrace deposits, some drilled 
wells are developed in the deeper Tertiary sands because of the better 
quality of the water. These wells average about 125 feet in depth.

At least 15 wells have been drilled through the alluvium of the Red 
River Valley and into the Tertiary strata to obtain softer water. 
They range in depth from 100 to 400 feet, the average being about 200 
feet. In that part of the parish there are many places where wells 
200 feet deep or deeper have encountered salty or brackish water, 
possibly derived from unflushed connate water or salty water that has 
moved updip in the valley area as a result of the natural discharge 
into the valley from the Tertiary sands.
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PALEOCENE SEMES, WILCOX GROUP

Ndborton formation. The basal sand of the Naborton formation 
underlies the entire parish except for a small area near Williams 
and a narrow strip across the Red Eiver Valley at the community of 
Grand Bayou where the Naborton has been removed by erosion and 
Quaternary alluvium rests directly on the Porters Creek clay. Plate 
4 shows the small areas in which the basal sand has been removed 
and the depth below sea level at which it is in contact with the 
underlying Porters Creek clay. The regional structure is rather 
irregular but, in general, the dip is to the north, east, and southeast 
from the vicinities of Williams and Grand Bayou. For example, 
southeast of Grand Bayou near the Natchitoches Parish border the 
base of the sand is at a depth of about 550 feet; north of Williams at 
the Caddo Parish border it is at a depth of 250 feet; and on the eastern 
margin of Eed Eiver Parish it may be traced to a depth of 800 feet 
below sea level. Most of the wells yielding water from the basal sand 
of the Naborton are in the Eed Eiver Valley. The logs of three wells 
at Armistead indicate the sand is between the depths of 210 and 250 
feet. Three miles up the valley at Gahagan the top of the sand is at a 
depth of 180 feet. To the north at East Point the sand is again en­ 
countered between the depths of 100 and 150 feet.

The sand of the Naborton formation is very fine and appears to be in 
thin beds alternating with clay, lignite, and siltstone. Drillers' logs 
and electrical logs indicate thicknesses of 20 to 75 feet for the sandy 
zone, the average being about 40 feet. Some drillers' logs and sample 
descriptions in table 14 show the lithologic character of the Naborton 
formation. Figure 10 is a mechanical-analysis graph illustrating 
the texture of the basal sand of the Naborton.

Because of the very fine texture and thin bedding of the sand, the 
quantity of water that may be obtained from wells in this formation 
is very small compared to that from the aquifers of Quatenary age. 
Wells in the basal sand of the Naborton yield sufficient water for 
domestic supplies and probably adequate amounts for restaurant, 
service-station, or tourist-court supplies.

Drawdown tests were made on two wells yielding water from the 
Naborton formation. In EE-120, a 4-inch well near East Point, the 
water level declined 22 feet during 43 minutes of pumping at a rate of 
15 gpm. This decline indicates a specific capacity 2 of 0.7 gpm per foot 
of drawdown. The drawdown and recovery of the water level in this 
well caused by pumping are shown graphically in figure 11. EE-89

a The specific capacity of a well, expressed in gallons a minute per foot of drawdown, 
is determined by dividing the discharge rate, in gallons a minute, by the decline of water 
level, In feet, after the well has been pumped a sufficient length of time for the water 
level to become reasonably stable.
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FIGURE 10. Cumulative curve of mechanical composition of material from the basal sand
of the Naborton formation.

(4 inches in diameter) near Carroll was pumped 20 minutes at a rate 
of 6 gpm and the water level was lowered 11 feet; thus, a specific 
capacity of 0.5 gpm per foot of drawdown was indicated. Other wells 
yielding from the Naborton formation have similarly low specific 
capacities.

Static water levels in wells tapping the Naborton formation under­ 
lying the alluvium are about the same as those in the alluvium. The 
static level is about 130 feet above sea level in the small area of the 
hills where fresh water is available in the Naborton.

Dolet hUls formation. The Dolet Hills formation underlies the 
part of Bed Kiver Parish east of a general north-south line running 
through the Coushatta-Armistead area. The beveled edge of the 
formation is covered by Pleistocene terrace deposits that flank the Bed 
Kiver Valley in the west-central part of the parish. From there the 
Dolet Hills dips to 450 feet below the surface at the eastern boundary 
of the parish.
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The sand is coarser than that of the basal part of the Naborton for­ 
mation, and the bedding is more massive. It contains relatively few 
beds of clay and lignite, but substantial amounts of granular lignite. 
The thickness averages 75 feet and ranges from 50 to 125 feet. The 
top of the sand is best defined on electrical logs of wells in the central 
part of the parish; to the east the sand appears to interfinger with 
overlying undifferentiated clays and to lose its massive character.

Test holes drilled in sec. 9, T. 13 N., R. 9 W., and sec. 22, T. 12 N., 
R. 9 W., reached the top of the Dolet Hills at 220 feet and 190 feet, 
respectively. The formation is 60 ^eet thick in the northern well and 
70 feet thick in the southern. Drillers' logs of water wells that tap 
the Dolet Hills and the description of sample cuttings from test holes 
penetrating the member are given in table 14. -The graphs of 
mechanical analyses (fig. 12) show the sand to be fine to medium 
grained.

Although the yields of wells in the Dolet Hills formation are low, 
they appear to be higher than those from the Naborton formation. A 
drawdown test of well RR-40 in the Dolet Hills indicated a specific 
capacity of 1 gpm per foot of drawdown. Like the sand of the Nabor­ 
ton, the Dolet Hills can be relied on to furnish small supplies for 
domestic and moderate commercial uses, but not sizable industrial sup­ 
plies. The Coushatta Sawmill has a well tapping the Dolet Hills that 
is equipped with a pump yielding 15 gpm; however, the pump cannot 
be operated continually at this rate because of the large drawdown.

East of the Red River Valley, water levels in the Dolet Hills rise to 
160 feet above sea level; in the valley, however, they stand at about the 
same elevation as water levels in the alluvial sand less than 130 feet 
above sea level.

Undifferentiated beds of the Wilcox group. Most of the Tertiary 
rocks exposed in Red River Parish are younger than the Dolet Hills 
formation. These rocks were assigned by Murray (1948) to the Cow 
Bayou and Lime Hill members of the Logansport formation and to 
the Hall Summit and Marthaville formations. As stated earlier, 
there is some question as to the validity of the nomenclature assigned 
by Murray to the rocks between the Dolet Hills sand member and the 
Marthaville formation. Therefore, the rocks occupying the interval 
are undifferentiated in this discussion.

Data from test wells and electrical logs of other wells indicate 
several thin sand beds in the undifferentiated interval. These beds 
dip to the east, and the base of the deepest sand is 350 feet below the 
land surface at the eastern boundary of the parish. The sands are 
mostly fine or very fine, and there are also many beds of silt. Figure 
13 contains graphs illustrating the texture of these sand beds pene-
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FIGURE 12. Cumulative curves of mechanical composition of mate­ 
rial from the Dolet Hills formation.
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FIGURE 13. Cumulative curves of mechanical composition of mate­ 
rial from undifEerentiated beds of the Wilcox group.
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trated in a test hole. Descriptions of samples from test holes penetrat­ 
ing these unnamed sand beds are given in table 14.

As the undifferentiated beds occupy such a large proportion of the 
area of outcrop of Tertiary rocks, the unnamed sand beds are tapped 
for water supplies more extensively than any other formation. Shal­ 
low dug wells, rarely more than 45 feet deep, are common in the out­ 
crop area and yield barely adequate domestic supplies. The few 
drilled wells that tap the sand beds at greater depth also have low 
yields. Reported specific capacities are less than 1 gpm per foot of 
drawdown. Such low yields are to be expected because of the very 
fine texture of the sand and its thin bedding.

Water levels in the shallow dug wells generally stand 10 to 20 feet 
below the land surface and fluctuate seasonally. Water-level data for 
drilled wells are too meager to justify a conclusive statement, but 
reported water levels are 20 to 40 feet below the land surface.

EOCENE SERIES, WILCOX GROUP

Marthaville formation (of Murray, 1948). The Marthaville for­ 
mation (of Murray, 1948) is confined to a strip 4 to 5 miles wide along 
the eastern margin of the parish, and even there it is almost entirely 
covered by Pleistocene terrace material and valley alluvium. Ex­ 
posures are restricted to the valleys of streams dissecting the terraces.

Information on the stratigraphy of the beds named Marthaville by 
Murray is sparse in this area. As the formation is at a shallow depth 
it is rarely shown on electrical logs of oil-test wells; however, several 
drillers' logs of water wells (table 14) indicate that it contains a 
sizable percentage of sand in beds that are 10 to 30 feet thick and are 
separated from one another by clay beds 5 to 30 feet thick. The 
average thickness of the sand beds appears to be about 15 feet. The 
sand is dark colored, owing to the presence of granular lignite. Its 
texture is generally coarser than that of sands in the underlying 
formations.

It is difficult to evaluate the potential yield of wells tapping sands 
of the Marthaville formation because most of the wells are equipped 
with low-capacity pumps; however, the yields are apparently adequate 
for domestic use. A well at the Martin school provides a plentiful 
supply for 275 pupils and a food-canning center. Reported data on 
wells indicate that these sand beds are capable of supporting sub­ 
stantially higher yields than the older sand beds of the Wilcox group.

RECHARGE TO SANDS OF TERTIARY AGE

The sands of Tertiary age are recharged principally from rainfall. 
The major outcrops of the Naborton formation and Dolet Hills for­ 
mation are in De Soto Parish and mark one of the high points of the 
Sabine uplift. Water from precipitation enters the sand in these
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outcrop areas and moves downdip in the beds where it becomes con- 
lined between clay beds and is under artesian conditions. The east­ 
ward movement is interrupted by the deeply cut, alluvium-filled Ked 
River Valley, the western boundary of which is formed in large part 
by Bayou Pierre. All formations of the Wilcox group crop out be­ 
neath the valley alluvium. The water transmitted by the sands of 
these formations has at least 200 feet of head (the difference in alti­ 
tude between the land surface in the outcrop area and the water level 
in the alluvial deposits at the valley's western margin); consequently 
it enters and recharges the alluvial sand. The loss of water from 
the sands of Tertiary age to the valley alluvium naturally causes a 
dissipation of the artesian head so that, in effect, the alluvial valley 
of the Red River serves as a gigantic artesian well discharging water 
from the sands of Tertiary age and causing a depression in the piezo- 
metric surface.

Water levels in the Tertiary rocks east and west of the Red River 
Valley are higher than those in the alluvium or in the Tertiary rocks 
beneath the valley. The beveled edges of the Tertiary strata flank the 
valley on the east and crop out beneath a mantle of terrace material 
from which they receive recharge. The static water level in the 
terrace deposits is higher than that in the valley alluvium, and it 
verifies the possibility of this means of recharge to the beveled edges 
of the Tertiary units flanking the east side of the valley. The large 
area of Tertiary strata exposed in east-central Red River Parish serves 
as a recharge area for the younger Tertiary sands, particularly those 
of the undiffereTitiated beds overlying the Dolet Hills formation.

QUATERNARY ROCKS

PLEISTOCENE TERRACE DEPOSITS

Sand and clay deposited during periods of valley flooding in the 
Pleistocene epoch, and subsequently sculptured into terraces by me­ 
andering streams, occur in the form of a nearly continuous narrow 
band around the east, west, and south sides of the outcropping Terti­ 
ary rocks in Red River Parish (pi. 2). The terrace deposits have 
been deeply cut by streams flowing from the highlands toward the 
major stream valleys on the eastern and western margins of the parish.

In some places the terrace deposits are so thin that dug wells 
ranging in depth from 15 to 45 feet reach the basal sand. Elsewhere, 
drilled wells penetrate as much as 100 feet of terrace material before 
entering the Tertiary rocks. In a typical section of these deposits 
the sand becomes coarser with depth and the basal beds commonly 
contain gravel. The wide range in grain size of the terrace material 
obtained from test hole RR-111 is presented graphically in figure 14. 
Table 14 contains logs of wells penetrating the terrace deposits.
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FIGURE 14. Cumulative curves of mechanical composition of material from Pleistocene
terrace deposits.

The sand and gravel in the lower part of the deposits are an im­ 
portant source of water. In addition to the many dug wells used 
for domestic supplies, there are several drilled wells yielding sub­ 
stantial quantities of water from the terrace material. The largest 
user is the town of Coushatta, whose two municipal wells (RR-61, 
RR-62) are pumped at an average of slightly more than 100,000 
gallons per day. These wells, which are 60 and 65 feet deep and 
spaced 104 feet apart, are screened in a 17-foot bed of sand which 
is separated from a higher 20-foot sand bed by about 3 feet of clay. 
They are gravel walled below a depth of 10 feet in an effort to obtain 
water from both sands. A pumping test on these wells was made in 
March 1955 and is described in the section on ground-water hydraulics. 
RR-62 was pumped at the average rate of 90 gpm for 3% hours 
and the water level was lowered 26 feet; thus the specific capacity 
was 3.5 gpm per foot of drawdown.
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Water levels in the wells are 15 to 40 feet below the land surface 
and average about 25 feet. An automatic water-stage recorder was 
installed on KK-66 owned by the town of Coushatta. A year's rec­ 
ord of water-level fluctuations in this well and the precipitation at 
Coushatta during part of 1955 are shown in figure 15. Although 
the net decline in the water level was only 0.75 foot, the trend 
generally followed the seasonal distribution of rainfall.

The terrace deposits are recharged by rainfall that enters the sand 
directly or seeps into it through the overlying finer grained material. 
Except in the southern part of the parish, there is no evidence of 
ground-water movement from the flanking terrace deposits directly 
to the valley sediments. Movement is restricted by the ridge of Ter­ 
tiary clay that forms the east wall of the present valley. The cross 
sections in plate 6 illustrate this barrier between the terrace deposits 
and the valley alluvium. On the western margin of the alluvial 
valley, ground-water flow toward the valley is intercepted by the 
deeply cut channel of Bayou Pierre.

VALLEY ALLUVIUM

The sediments filling the deeply entrenched buried valley of the 
Red River constitute an important ground-water reservoir. The 
increasing use of the level flood plain for large-scale farming and 
grazing suggest that in the near future the underlying aquifer may 
be utilized for irrigation.

Character, distribution, and thickness. The general character, dis­ 
tribution, and thickness of the valley alluvium are shown in plates 
6 and 7 and indicated by the logs in table 15. The material consists 
of clay, sand, and gravel having characteristics that are locally vari­ 
able but reasonably consistent for areal correlation within the valley. 
The silt and clay generally are deep red or orange, the underlying 
sand brown or gray. In texture the alluvium is gradational from 
sticky clay at the top through sand to gravel at the base. Analyses 
of sand-size material from the test holes are shown by graphs in fig­ 
ures 16,17, and 18. The total thickness of alluvium under the present 
flood plain ranges from 50 to 105 feet and averages about 80 feet. The 
sand and gravel composing the aquifer are as much as 75 feet thick 
in places, but are pinched out by the walls bounding the entrenched 
valley. The average thickness of sand and gravel is 40 feet. The 
proportion of coarse to fine sediments varies throughout the valley; 
it depends in part on the configuration of the surface upon which the 
sediments were deposited, a greater thickness of coarse material being 
present in the depressions. In the part of the valley directly under­ 
lain by the Porters Creek clay, the sand averages only 30 feet in
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thickness, or about 40 percent of the total thickness of valley fill, 
compared to an average of 40 feet, or 55 percent, elsewhere in the 
valley. This thinning is due to a high in the valley floor caused by 
the resistance to erosion of the Porters Creek clay (pi. 3).

Water levels and recharge. The water levels indicated on hydro- 
graphs in figure 19 for RR-138, -150, and -71, which are near Red 
River, show much greater fluctuations, than those for RR-141, -144, 
-148, and -154. Changes in river stage affect the water levels in 
nearby wells, the magnitude of effect depending upon the distance 
from the river and the degree of connection between the aquifer and 
the stream. RR-150, about 200 yards from the river on the bluff side 
of the stream, proved to be particularly sensitive to river-stage fluc­ 
tuations. Near this well ground water usually may be observed seep­ 
ing from the bluff into the river. Generally, a more continuous flow 
from the aquifer to the stream exists on the outside, or bluff side, of 
the stream meanders because the bluff is being continually cut away 
and thus exposes the sand to the stream. On the inside of the mean­ 
ders a clay mantle commonly restricts the transfer of water between 
the sand and the stream.

Water-level maps showing the configuration of the piezometric 
surface ,at times of three different relationships between water levels

A

RR-11

JAN | FEB I MAR | APR | MAY | JUNE | JULY | AU6 | SEPT | OCT | NOV | DEC

FIGURE 19. Hydrographs of wells in the alluvium of the Red River Valley, 1955.
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in the alluvium and surface streams are presented in plates 9, 10, and 
11. Plate 9 is based on measurements made in early February when 
ground-water levels and stream levels were at or near their lowest 
for the year. Plate 10 shows the water levels in early June when both 
surface-water and ground-water levels were at their highest. Plate 
11 shows that early September ground-water levels were equal to the 
high levels in June, but surface-water levels were at or near their 
lowest. These maps show that the water levels are highest in the 
interstream area and slope down to the Red River on the east and 
Bayou Pierre on the west, and also down the valley.

The alluvium is recharged principally by rainfall. Although clay 
overlies the sand of the alluvium nearly everywhere, it is thin and 
silty in places and permits water to pass downward into the sand. 
Even in places where the clay mantle is many feet thick it can trans­ 
mit significant quantities of water by downward seepage. The ex­ 
treme hardness and high iron content of water in the sand may be 
attributed in part to its downward seepage, through the iron-bearing 
calcareous clay and silt overlying the sand. The alluvium is re­ 
charged in part from the underlying Tertiary strata (p. 37).

In the Grand Bayou area some highly mineralized water may rise 
through the Porters Creek clay into the overlying alluvium. This 
possible recharge from deep sources may explain the poor quality of 
ground water in this part of the parish. The high chloride content 
of water from well RR-149, 1.8 miles west of Grand Bayou, is indi­ 
cated in table 12.

As the recharge from the Tertiary rocks cannot be computed di­ 
rectly, it is not possible with present data to determine accurately the 
amount of recharge derived from precipitation. However, an approx­ 
imation can be made by a comparison with results obtained in a study 
made in Evangeline Parish, La. (Fader and Harder, 1953), where 
recharge from precipitation through Quaternary sediments was deter­ 
mined to be 2.7 percent of the annual precipitation. As there is a 
relatively rapid response of water levels in wells to local rainfall in 
the Red River Valley, the clay and silt overlying the sand apparently 
are more permeable than the tough Pleistocene clay overlying the 
aquifer in Evangeline Parish. Therefore, recharge from precipita­ 
tion in the Red River Valley is probably considerably greater and is 
estimated to be not less than 5 percent of the precipitation, or an 
average of 10 to 11 mgd (million gallons per day) in the area between 
the Red River and Bayou Pierre in Red River Parish.

Discharge. Ground water in the Red River Valley is discharged 
eastward into the Red River, westward into Bayou Pierre, and south­ 
ward down the valley into other parishes.
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Because of the relatively poor quality of the water, the develop­ 
ment of wells large enough to test the water-yielding ability of the 
alluvium has been delayed. Until 1954 the largest wells in this 
aquifer were those drilled to supply water for oil-well drilling opera­ 
tions. They were commonly 4- or 6-inch wells pumped by airlift. 
There are practically no quantitative data on these wells, although 
some are still in existence but unused. It is doubtful that they were 
ever called upon to furnish more than 50 gpm.

In 1954 and 1955, four irrigation wells (RR-39, -50, -85, and -127) 
were drilled in the alluvium in the northwestern part of the parish. 
Pumping tests were made at RR-50 at the Lawrence Ranch near 
Westdale and at RR-85 at the Lucky H Ranch near Williams. RR-50 
is a gravel-walled well completed with 64 feet of 16-inch casing and 
20 feet of screen having 0.030-inch openings. RR-85 is gravel walled 
and contains 78 feet of 10%-inch casing1, the bottom 20 feet of which 
is slotted. RR-50 was pumped at 1,160 gpm for 5 hours, during which 
time the water level in the well was lowered 48.5 feet. Thus the 
specific capacity was 24 gpm per foot of drawdown. RR-85 was 
pumped at 242 gpm for 3 hours and had a drawdown of 32.7 feet; the 
specific capacity thus was 7.4 gpm per foot of drawdown. Drawdown 
data obtained from nearby observation wells in both tests indicate 
little difference in the water-yielding ability of the aquifer in the two 
places; therefore, the poorer performance of RR-85 may result from 
the well's construction and development or possibly from incrustation 
of the slotted casing.

Well RR-127, tested a year after its construction, yielded 175 to 
200 gpm with a drawdown of 60 feet. This well is gravel walled and 
contains 88 feet of 12%-inch casing and 20 feet of screen. Well RR-39, 
drilled late in 1955 and located 0.6 mile from RR-127, was reported 
to yield 1,000 gpm. It contains 83 feet of 12-inch casing and 20 feet 
of screen having 0.030-inch openings and is gravel walled. No other 
wells in Red River Parish approach these wells in size or yield. An 
irrigation well (Na-116) on the Green Acres Farm, at Powhatan, 
Natchitoches Parish, 4 miles southwest of the Red River Parish bound­ 
ary, has a measured yield of 260 gpm with a drawdown of 31 feet; 
the specific capacity is 8.4 gpm per foot of drawdown. This well is 
gravel walled and contains 56 feet of 8-inch casing and 20 feet of 6-inch 
screen. In addition to differences in well construction, the capacities 
of the 'pumps differ considerably among the wells described.

The variation in observed yields and specific capacities of wells 
may be attributed in part to aquifer thickness and permeability. For 
example, the cross sections in plate 6 show that the high places on 
the Tertiary surface are covered with a thinner section of water-
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bearing material which generally lacks the coarse sand and gravel 
phase. Other important factors are well diameter, screen length and 
size of openings, well development, and the capacity and depth setting 
of the pump.

QUALITY OF THE WATER 

RELATION TO WATER-BEARING UNITS

Ground water in Red River Parish is of three general types which 
can be correlated with the three types of aquifers present in the parish. 
Plate 12, a series of bar graphs in which the ionic constituents, termed 
"cations" and "anions," are plotted, illustrates the chemical composi­ 
tion of water from each type of aquifer. For this type of graph the 
concentrations are expressed in equivalents per million. The greater 
height of the graphs on the left side of the illustration representing the 
composition of water from the Naborton formation, Dolet Hills forma­ 
tion, and Marthaville formation (of Murray, 1948) as compared to 
those in the middle series of graphs representing water from 
Pleistocene deposits, indicates a much greater dissolved-solids content. 
Water from the valley alluvium, shown in the right-hand graphs, is 
distinguished from both of the foregoing types by its extreme hard­ 
ness as indicated by the high calcium and magnesium content, which 
is nearly equivalent to the bicarbonate. In addition, although it does 
not appear on the graphs, a very high iron content is characteristic 
of the water in the Quaternary alluvium and is common in the water 
from Pleistocene deposits, whereas the iron content of water in the 
Tertiary rocks is generally low (table il).

TERTIARY ROCKS

Water from the Tertiary rocks is of the best quality obtainable in 
Red River Parish. It is typically soft and low in iron and other 
objectionable minerals. However, salty water in certain areas and at 
depth limits the use of the water from these sands. The water tends 
to be neutral or slightly alkaline as indicated by the pH, which is 
generally 7.0 or higher.

Plate 13 is a contour map showing the altitude of the base of fresh 
water as determined from electrical logs of oil-test holes. In the 
Red River Valley there is evidence of f r ash water beneath the alluvium 
in only a few places. Throughout the rest of the parish the maximum 
depth of sand bearing fresh water ranges from nearly 200 feet above 
sea level to 300 feet below sea level. As the rocks dip to the east, the 
maximum depth of fresh water remains in this range, but the base of 
fresh water occurs in progressively younger formations so that on the 
eastern margin of the parish the deepsst fresh water is in the sand 
beds of the Marthaville formation (of Murray, 1948). Somewhat
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higher iron concentrations have been observed in water from the 
Marthaville than is typical for water from the older Tertiary rocks. 
It is probable that the iron is derived from recharge through the iron- 
bearing Pleistocene terrace deposits which mantle the Marthaville 
nearly everywhere in Red River Parish.

QUATERNARY ROCKS

Pleistocene terrace deposits. Water from the terrace deposits is 
soft and, the pH being less than 7.0, tends to be acidic. Although a 
low dissolved-solids content is typical, some analyses show a high con­ 
centration of aluminum. The source of the aluminum is not definitely 
known. In many places water from the terrace sands contains exces­ 
sive amounts of iron and is generally unpopular for domestic use.

Valley alluvium. The extremely hard iron-bearing water from the 
alluvium of the Red River Valley has a distinctive chemical composi­ 
tion. It contains an unusually high percentage of bicarbonate for a 
water of the calcium-magnesium type. The dissolved-solids content 
also is high and the water generally is not considered potable. As 
indicated by the analyses in table 11, the hardness averages about 500 
ppm and the iron content about 6 ppm. The water tends to be alkaline 
because the pH is above 7.0. The hardness and high iron content may 
be attributed to passage of the water through the iron-bearing cal­ 
careous sediments of the valley, particularly the fine-grained red 
materials overlying the aquifer. The prevailing temperature of the 
water is about 68° F.

The chloride concentration in water of the Red River and other 
streams traversing the alluvial valley has no noticeable effect on the 
chloride content of water in the alluvial sand. As shown by water- 
level contour maps (pis. 9, 11), water moves from the aquifer to the 
surface streams under normal conditions of streamflow; thus, no 
additional mineralization is introduced by the streams. The low 
chloride content of the ground water substantiates this explanation. 
Table 12 contains field determinations, made during February and 
December 1955, of the chloride content of water from wells through­ 
out the alluvial valley. In order to determine the qualitative effects 
that changes in stream stage have on ground water, samples of water 
from the streams were analyzed for chloride content at various times 
and places. In December 1955 the Red River was at a low stage. 
Samples collected from it at Coushatta and two other points in Red 
River Parish contained about 300 ppm of chloride (table 9). At the 
same time a sample of water from well RR-138, a hundred yards from 
the river, contained 36 ppm of chloride. When the river was at mean 
stage in February 1955 the chloride content of its water was about 50
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ppm, whereas the water in EE-138 contained only 16 ppm of chloride. 
As the river stage rises, the chloride concentration of the river water 
becomes less, so that at times of high stream stage, such as in June 
1955, the chloride concentration is probably much less than the 50 ppm 
noted at mean stage. Therefore, it is unlikely that the quality of 
ground water in the alluvium is adversely affected by inflow from the 
surface streams at times of high stream stage.

The chloride content of ground water in the alluvium may rise 
where a well very near the river is puna )ed at a high rate; the ground- 
water level is thus lowered, so that water from the river would be

river stages when the chlorideinduced to flow toward the well at low 
content of the river water is highest, 
the Red Kiver at low flow is near the 
ported for some crops under conditions

The 300 ppm of chloride in 
maximum toleration limit re- 
of prolonged application and

low soil permeability. Therefore, irrigation wells located very near 
the river might pump water of undesirably high chloride content if a 
period of drought and low stream levels coincided with the part of 
the growing season requiring the heaviest irrigation.

GROUND-WATER HYDRAULICS

PUMPING TESTS AND THEHt INTERPRETATION

on. 
pumping

Pumping tests are made primarily 
aquifers to store and transmit water, 
to estimate the effect of withdrawals 
The principal prerequisites for a 
be pumped at controlled rates, and (b) 
penetrating the same aquifer as the 
ments of the water level can be made tc 
(see fig. 20.) The rate at which water 
rise or decline in response to starting 
discharging well is determined by the 
and storage, which are defined as follows 
transmissibttity: the rate of flow of wat 
a vertical strip of the aquifer 1 foot 
aquifer under a hydraulic gradient of 
ing temperature of the water; coe 
water an aquifer releases from or takes 
area of the aquifer per unit change in 
to that surface.

The coefficient of transmissibility maj 
the aquifer, in feet, to obtain the fie 
defined as the rate of flow of water, i 
cross-sectional area of 1 square foot of 
gradient of 1 foot per foot, at

wide

tfficient

to determine the capacity of 
This information can be used 

wells in the aquifers tested, 
test are (a) a well that can 

one or more observation wells 
pumped well, in which measure- 

determine effects of pumping 
levels in the observation wells 

and stopping the pump in the 
coefficients of transmissibility 

(Theis, 1935): coefficient of 
r, in gallons per day, through 

extending the height of the 
foot per foot, at the prevail- 

of storage: the volume of 
into storage per unit surface 

component of head normalthe

be divided by the thickness of 
d coefficient of permeability, 
i gallons per day, through a 
an aquifer under a hydraulic 

the prevai ling temperature of the water.
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In short, the coefficient of permeability 
the aquifer's ability to transmit 
determined by field or laboratory 
generally give results that are more 
tions in an aquifer because they are 
sampling or by disturbance of the sa:

The test made at the Lawrence Ran 
-157, which are screened in the valley 
of the procedure used and the analysis 
test. In figure 21 the depth to 
RR-156 and -157 is plotted against 
1955, during which RR-50 was pumped 
the water level was observed for 2 
ments of the rate of discharge were mad

In analyzing the data obtained in 
necessary to apply corrections to offset

of an aquifer is a measure of 
water. This property may be 

methods; however, field methods 
representative of average condi- 

affected by inadequacies in 
es.
h on wells RR^50, -156, and 

alluvium, serves as an example 
>f data obtained in a pumping 

wator level in observation wells 
for a period on February 9, 

for 5 hours and the recovery of 
hoi:.rs after pumping. Measure-

during pumping. 
j lumping tests it is commonly 
the effects of rising or falling

time

NOON 
10:00 11-00 12:00 1:00 2:00 3:00

51

4:00_____5:00_____6:00_____7:00

FIGDKE 21. Graphs showing drawdown and recovery 
pumping of well RR-50. Solid circle

in observation wells during and after 
indicates observed water level.
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water-level trends and changes in barometric pressure. The dashed 
curve in figure 21 shows the extrapolated trend of the water level 
if pumping had continued. The drawdown or recovery actually 
measured is the "observed" drawdown or recovery. The "total" 
drawdown or recovery at any time is the observed drawdown plus or 
minus a correction for prior trend. In this test the trend correction 
was the only correction made to the observed data; the minor changes 
in barometric pressure did not warrant a correction factor.

In order to determine the coefficients of transmissibility and storage 
from the field data, use was made of the Theis (1935) nonequilibrium 
formula.

s=-

Tt

in which u  x'^ " (2)

and in which s= drawdown, in feet, at any distance r, in feet, from a
discharging well

Q= discharge, in gallons per minute 
T13 coefficient of transmissibility, in gallons per day per

foot
S= coefficient of storage expressed as a decimal fraction 
£=time since discharging began or, for recovery, the

time since discharging stopped, in days

Equation (1) may be written

and S may be determined from equation (2) written in the form

Equation (1) and its components cannot be solved directly, inasmuch 
as T appears in two places; however, T and /8 may be conveniently de­ 
termined by graphical methods described by Wenzel (1942, p. 88, 89) 
and Stallman (1952). Values of W(u) are plotted against corre­ 

sponding values of - on logarithmic paper to form a type curve. 
u

The corrected water levels are then plotted against time on the same 
type of paper, as shown in figures 22 and 23. These curves were then 
compared with the type of curve by superimposing the test plot on 
the type curve as shown in the inset in figure 22. By keeping the axes
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parallel and moving the test plot unti 
cide, an arbitrary match point is selec 
curves may be used to solve equations ( 

The nonequilibrium formula assume 
geneous, isotropic, and infinite in area 
penetrates the entire thickness of the 
transmissibility is constant; (d) wat 
decline in water level is discharged inst 
head; and (e) the flow is laminar. Al 
aquifers in which all the above-listed 
closely, pumping tests are of value if d 
pretation and if the'prevailing geolo 
understood.

The principal objective of a pumpir 
basis for predicting the effects of pump 
missibility and storage can be used in co 
the cone of depression in an ideal aquif 
from a well whose rate of discharge is kr

In matching the logarithmic curve o 
curve it is not uncommon to find that, 
plotted curve coincide with some parl 
points fall either above or below the 1 
crease or decrease in the rate at whic 
Such a change takes place when the 
spreading out in all directions from t 
impermeable barrier or a source of rec 
which, because of changes in hydrau 
effect. The term "boundary" is applied 
in the water-level curve; it may be a " 
boundary." Examples of changes gi 
boundaries are thinning of the aquifer, 
aquifer, and truncation of the aquifer 
Examples of recharging boundaries are 
ing or increase in permeability of the aq

Where semipermeable material over 
vium of the Red River Valley, water- 
early part of pumping tests indicate ar 
by the graphs of figures 22 and 23, the 
ing the latter part of the tests made i 
from the type curve in a manner similar 
boundary. However, the geologic sett 
this departure is caused by the slow dr 
rated silt and clay overlying the aquif
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the curves most nearly coin­ 
ed whose coordinates on both 
) and (4), in the order listed, 
that (a) the aquifer is homo- 
extent; (b) the pumped well 
,quifer; (c) the coefficient of 
r taken from storage by the 
ntaneously with the decline in 
hough there probably are few 
requirements can be satisfied 
scretion is used in their inter­ 
ne conditions are reasonably

g test usually is to provide a 
ng. The coefficients of trans- 
tnputing the drawdown within 
r at any time and any distance 
own.
f plotted values with the type 
Ithough the early data of the
of the type curve, the later 

rpe curve and indicate an in-
the water level is declining, 

cone of depression, which is 
e pumped well, intersects an 
arge, or a part of the aquifer 
c properties, gives the same

to the cause of the anomaly 
ischarging" or a "recharging 
ing the effect of discharging 
ecrease in permeability of the 
'by valley walls or by faults, 
streams and lakes and thicken- 
ifer.
es the aquifer, as in the allu- 
vel data obtained during the 

esian conditions. As typified 
plot of the data obtained dur- 
i the alluvial aquifer departs 
to that caused by a recharging 
tig in the valley suggests that 
inage of water from the satu- 
r. Where hydrologic bound-
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aries are present, the effect of drainage may be masked or accentuated 
and impossible to delineate.

Table 4 gives the hydraulic characteristics determined from four 
pumping tests made in this investigation. Well KK-85 at the Lucky 
H Kanch is screened in the valley alluvium. The test at this site was 
very similar to the one at the Lawrence Kanch, and the results were 
nearly identical. In the test made at the Green Acres Farm (p. 46), 
a considerably lower value was obtained for the coefficient of perme­ 
ability. At Coushatta the town-supply wells are screened in a sand 
of the Pleistocene terrace deposits. As table 4 shows, the permeability 
is about the same as the lower value obtained for the alluvial aquifer 
at The Green Acres Farm.

The results of the pumping tests may be used in predicting, in a 
general way, aquifer performance in the alluvial valley. The aver­ 
age thickness of the water-bearing sand in the Ked Kiver Valley is 
about 40 feet. Using a coefficient of permeability of 1,900 gpd (gallons 
per day) per square foot, a coefficient of storage of 0.0002, and an 
arbitrary pumping rate and distance, substitution may be made in 
the Theis nonequilibrium formula to obtain the theoretical effects of 
pumping shown in figure 24. As the graph is made on the assump­ 
tion that the aquifer is infinite and homogeneous, it does not take 
into account the presence of hydrologic boundaries or drainage effects, 
conditions encountered commonly in the valley.

The practical effect of hydrologic boundaries is apparent. A re­ 
charging boundary would have the effect of increasing the overall 
yield of an aquifer by permitting closer well spacing or heavier 
pumping than otherwise would be feasible. A discharging boundary

TABLE 4. Hydraulic characteristics determined from pumping tests

Aquifer

Valley allu­
vium.

Terrace de­
posits.

Location of test

Lawrence Ranch,
Sec. 29, T. 14
N., R. 11 W.

Lucky H Ranch,
sec. 7, T. 14 N.,
R. 11 W.

Green Acres
Farm, sec. 22,
T. 10 N., R. 8
W.

Town of Cous­
hatta, sec. 19, T.
12 N., R. 9 W.

Well
pumped

RR-50-.

RR-85..

Na-116..

RR-62..

Observation
wells

RR-156, 157.

RR-158, 159.

Na-309, 310,
311,312.

RR-61......

Thick­
ness of
aquifer 
(feet)

50

>60

130

17

Coeffi­
cient

of
trans-
missi- 
bility
(gpd
per
ft)

95,000

115,000

31,000

18,000

Coeffi­
cient

of 
storage

0.0002

.0002

.0005

.0006

Field
coeffi­
cient

of
perme­ 
ability
(gpd
per
ft*)

1,900

1,900

1,000

1,100

Spe­
cific
ca­

pac­
ity 

(gpm
per
ft)

24

7.4

8.3

3.5

Length
of test 
(hours)

5

3

168

3.6

Estimated.
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AS SUMED CONDITIONS 
= 1000 gpm 
= 76,000 gpd per ft _ 
= 0.0002 
= Distance from 
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10
TIME, IN DAYS

100
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ground-water movement as well as the head differences causing the 
movement. These maps, constructed from water-level data obtained 
during February, June, and September, 1955, show that the magni­ 
tude of the east and west components of ground-water movement 
in the valley varies with the levels of Red River and Bayou Pierre. 
When the stages of the streams are low the piezometric surface slopes 
toward the streams; conversely, when the streams are high the gra­ 
dient is more gradual and less water moves from the aquifer to the 
streams. At times the hydraulic gradient adjacent to the streams 
is reversed and water moves from the stream into the aquifer. How­ 
ever, this movement of surface water is limited to a few hundred 
yards from the stream, for when stream levels are higher than ground- 
water levels the discharge of ground water is effectively blocked, 
and rising ground-water levels limit further movement of surface 
water into the aquifer.

With a transmissibility coefficient of 76,000 gpd per foot (com­ 
puted from a 40-foot aquifer thickness and a permeability coefficient 
of 1,900 gpd per square foot) and the hydraulic gradient determined 
from the piezometric map, the amount of ground-water movement 
may be computed from the modified Darcy formula:

Q = TIL (9) 
in which

Q   rate of movement, in gallons per day
T= coefficient of transmissibility, in gallons per day

per foot
/=hydraulic gradient, in feet per mile 
L= length of section across which movement is com­ 

puted, in miles
From this equation the quantity of water discharged from the allu­ 
vium in the 122-square-mile area between the Red River and Bayou 
Pierre was computed to be about 32 mgd in September 1955, when 
the hydraulic gradient was near its maximum for the year (pi. 11). 
Of this amount about 17 mgd moved toward Bayou Pierre and 14 
mgd toward the Red River. These figures may be broken down fur­ 
ther to show a discharge into the Red River of 0.7 cfs (cubic feet per 
second) per mile of valley, and a discharge into Bayou Pierre of 0.8 
cfs per mile of valley. There was an outflow of about 0.3 mgd into 
Natchitoches Parish.

The bulk of the water required to replace the above amounts leav­ 
ing the parish has three sources inflow from the part of the aquifer 
in Caddo Parish, rainfall, and underlying sands of Tertiary age. The 
September piezometric map indicates an inflow from Caddo Parish 
of about 3 mgd. It is estimated that about 5 percent of the annual
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precipitation enters the ground-water reservoir. About 13 percent 
(6.5 inches) of the annual rainfall (52 inches) is ordinarily received 
during the July-August period; thus the amount of rainfall recharg­ 
ing the aquifer is computed to be about 12 mgd. The remaining 
approximately 20 mgd is credited to recharge from the Tertiary 
sands, inasmuch as there was no significant net change in storage in 
the aquifer during this period. The foregoing computations are based 
on a period of maximum ground-water flow from the Quaternary 
alluvium to the streams of the flood-plain area. The conditions repre­ 
sented exist for short periods of time in 1955, late August and early 
September.

The early February 1955 period represents a time when both 
ground-water and surface-water levels were low and the rate of 
ground-water outflow was at a minimum (pi. 9). The total discharge 
was computed to be about 21 mgd, of which 8 mgd flowed into the Red 
River, an average of 0.4 cf s per mile of valley, and 13 mgd flowed into 
Bayou Pierre, an average of 0.6 cfs per mile of valley. Outflow into 
Natchitoches Parish was about 0.3 mgd. In computing the recharge 
for this period, allowance is made for the fact that the rainfall in De­ 
cember and January ordinarily makes up about 18 percent (9.5 inches) 
of the year's total. If 5 percent of this amount enters the ground- 
water reservoir, it constitutes about 17 mgd of the total recharge. The 
remainder is attributed largely to recharge from the Tertiary sands, 
though about 0.4 mgd flows into the parish from Caddo Parish. Dur­ 
ing this period there was no significant net change in storage in the 
aquifer.

River and ground-water levels were both high in June 1955 (pi. 10). 
At that time the river level was higher than adjacent ground-water 
levels and the river recharged the aquifer. The map shows that 
during this period water moved also toward the river and created a 
temporary ground-water divide in the immediate vicinity of the 
river. However, the river did not remain high long enough to shift 
the position of the ground-water divide in the middle of the valley.

Present data are insufficient to permit a reasonable estimate of 
the quantity of water moving through the part of the valley east of the 
Red River and west of the highlands, an area of about 40 square miles. 
The available data indicate that the ground water moves westward 
except when the river is at high stages.

WELL CONSTRUCTION AND METHODS OF LIFT

Domestic and stock wells in Red River Parish are dug, bored, 
driven, or drilled. The dug wells generally are constructed with tile 
casing ranging in diameter from 8 to 36 inches. Bored wells com­ 
monly contain wooden casing constructed of unfinished cypress planks.

634103 O 62   5
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Wells of these types are equipped with bailer buckets, pitcher, or 
electrically operated jet pumps. Generally the driven wells are con­ 
structed with 114-inch pipe and a drive point fitted with screen having 
60 meshes to the inch.

Small-capacity drilled wells in the flood plain are installed by 
the hydraulic-rotary method and are constructed with 2- to 4-inch 
casing and 5 to 10 feet of stainless-steel screen. The wells are equipped 
with one- or two-pipe jet jumps generally operated by a ^-horsepower 
motor. The one-pipe jet jump utilizes the well casing as a discharge 
pipe and pumps into a pressure tank. Two-pipe jet pumps operated 
by y^- to 1-horsepower motors usually are installed in wells having 
casings 3 inches or more in diameter. The few irrigation and munici­ 
pal wells have casings and screens that range in diameter from 6 to 
16 inches. These wells generally contain 20 feet of screen and are 
gravel walled that is, the space between the wall of the hole and 
the casing and screen is packed with pea gravel to increase the effective 
diameter of the well. The wells are equipped with deep-well turbine 
pumps having capacities ranging from 100 to more than 1,000' gpm. 
The pumps are driven by electric motors or internal-combustion 
engines ranging from 10 to 65 horsepower. Figure 25 is a photograph 
of well RR--50 at the Lawrence Ranch at Westdale. The pump, 
driven by a 35-horsepower electric motor on a horizontal shaft, is 
discharging 1,160 gpm into a collection basin from which the water 
is pumped into the irrigation lines.

FIGURE 25. Irrigation well in Red River Parish.
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Drilled wells in the highlands generally are more than 100 feet 
deep. Some are equipped with screens, but many are of the "open- 
hole" type, that is, casing is set to a depth just above the water­ 
bearing sand and cemented in place, and the hole is left open below 
the casing. This procedure saves the cost of well screens, but it relies 
upon the semiconsolidated nature of the fine sand to prevent its 
collapse into the well. Two-pipe jet pumps are generally installed 
in the wells. This type of construction is followed in the flood-plain 
area in wells that are drilled through the alluvium to obtain soft water 
from underlying sands of Tertiary age.

CONCLUSIONS

Red River Parish is underlain by sand and clay beds of Tertiary 
(Paleocene and Eocene) age. Erosion has sculptured these rocks to 
form a rolling upland in the east-central part of the parish. The 
western half of the parish and the eastern margin have been leveled 
by stream action and subsequent valley filling. The flood plains of 
the Red River and Black Lake Bayou occupy the lowlands, which are 
flanked by terraces consisting of dissected remnants of higher and 
wider flood plains. The terrace deposits and the clay and sand under­ 
lying the flood plains are of Quaternary age.

In Red River Parish ground water occurs under conditions ranging 
from artesian to water-table. Except in their outcrop areas the fine­ 
grained lignitic sands of Tertiary age contain water under artesian 
conditions. Water in the terrace sands and in the valley alluvium of 
Quaternary age is confined by an overlying semipermeable blanket of 
clay and silt that imparts to the aquifers characteristics that are 
imperfectly artesian. In some places the terrace sands are not covered 
by an overlying clay bed, and water occurs under water-table 
conditions.

Water in the Tertiary sands is derived principally from rainfall in 
the highland areas of De Soto and Red River Parishes where the 
formations crop out or are thinly covered by younger sand deposits. 
The water is soft and of the bicarbonate type, potable in near-surface 
sands but generally salty below a depth of 300 feet. The salty water 
may be derived from the updip migration of mineralized water in 
sands that have undergone artesian head loss through drainage into 
the alluvium of the Red River Valley, or it may be connate water 
that was never flushed completely from the sands. Although water 
in the sands of Tertiary age is of better quality than that from other 
aquifers in the parish, the low permeability and the thinness of the 
sands limit the yields of wells. As a result, the sands are developed 
principally for domestic, school, and small-business uses.
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Dissected terrace deposits of Pleistocene age contain water-bearing 
sand and gravel of varying thickness and extent. Their principal 
source of recharge is infiltration from rainfall. The water is acidic, 
generally soft, and commonly high in iron, the amount of iron varying 
greatly. Little quantitative information is available concerning the 
water supply of these deposits, but their composition suggests that 
where they are not too highly dissected they may yield moderate 
quantities of water adequate for limited irrigation, small industries, 
and communities. Treatment to remove iron very likely would be 
required for the latter two uses.

The most productive reservoir of ground water in the parish, and 
the one for which the most data are available, is the extensive sand 
aquifer underlying the flood plain of the Red River. The water­ 
bearing sand averages 40 feet in thickness and has an areal extent of 
160 square miles. It is covered by clay and silt having an average 
thickness of 40 feet. In texture the material ranges from very fine 
grained sand to gravel. The water obtained from this sand is very 
hard and of the calcium magnesium bicarbonate type. It has a high 
concentration of iron. The hardness and iron are presumably derived 
from the calcareous red silt and clay through which some of the water 
passes.

The aquifer has two principal sources of recharge the downward 
seepage of rainfall through overlying clay, and the upward seepage of 
water from underlying Tertiary sands. Water-level (piezometric) 
maps for this aquifer show the movement of water to be mainly to the 
east and west from a divide in the middle of the valley. At times of 
high ground-water levels and low surface-water levels more than 30 
mgd of ground water is discharged into the Red River and Bayou 
Pierre, which are hydraulically connected with the aquifer. In addi­ 
tion, a small amount moves south into Natchitoches Parish. At times 
of low ground-water levels and high surface-water levels the flow is 
reversed, the water moving from the streams into the aquifer. This 
movement, however, generally is restricted to near-stream areas, as 
surface-water levels rarely remain above the ground-water levels long 
enough for the gradient to be reversed more than a few hundred yards 
from the streams.

Results of pumping tests indicate that the permeability of the 
aquifer ranges from about 1,000 to about 1,900 gpd per square foot. 
The observed storage coefficients average about 0.0003. The effect of 
hydrologic boundaries must be considered in assessing the ground- 
water resources in most places. Boundary conditions result from 
changes in aquifer thickness and permeability and from the influence 
of surface streams. In addition, large withdrawals from closely
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spaced wells might cause water levels in an area to decline below the 
clay and silt blanket overlying the aquifer. Such a decline would 
result in a change in ground-water occurrence from artesian to water- 
table conditions, which has the effect of increasing the amount of 
water derived from storage for each unit decline in head. This phe­ 
nomenon would result in a lower rate of water-level decline than 
would be predicted on the basis of artesian conditions.

On the basis of data obtained in this investigation, it appears that 
properly constructed and developed wells in the alluvial sand will 
yield 500 to 1,500 gpm. Because of its relatively poor quality the 
most obvious use for the water at present is irrigation. However, 
treatment to reduce hardness and remove iron would make the quality 
satisfactory for other uses.

SURFACE-WATER RESOURCES

By LELAND V. PAGE 

QUANTITATIVE DATA AND ANALYTICAL STUDIES

The basic surface-water data used in this report have been 
collected by the Geological Survey in cooperation iwth the Louisiana 
Department of Public Works, the Louisiana Department of High­ 
ways, and the Corps of Engineers, New Orleans District. Other 
data and information have been taken directly from technical reports 
of the Corps of Engineers, U.S. Weather Bureau, Louisiana Depart­ 
ment of Public Works, and Arkansas-White-Red River Basins Inter- 
Agency Committee. These sources of data are generally indicated 
through bibliographical references.

Streamflow records of several streams which flow in or near the 
parish and which are potential sources of water supply for the parish 
are compiled and analyzed in this report. These records are from 
gaging stations on the Red River, Black Lake Bayou, and Loggy 
Bayou, and from gaging stations on two streams tributary to Bayou 
Pierre, namely, Boggy Bayou and Cypress Bayou (fig. 26). A brief 
description of each stream-gaging station, accompanied by tables of 
monthly discharge, monthly runoff, and yearly discharge is given 
on pages 99-107.

If streams in the area are to be used as the source of large additional 
supplies, water must be held in storage for several months or even 
several years. The amount of storage required can be computed from 
the tabulations of monthly discharge. These monthly discharges 
summarize the daily discharge published annually in the U.S. Geolog­ 
ical Survey water-supply papers as part 7 of the series "Surface 
Water Supply of the United States." A similar summary through
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EXPLANATION

.'

Streamflow station

«5 

Streamflow station discontinued

LOW-FLOW STATIONS

A l 

Mill Creek near Castor
A 2 

Stanley Branch near Womack
A3 

Grand Bayou near Coushatta

VICINITY MAP

FIGURE 26. Map showing principal towns, streams, gaging stations in or near Red River
Parish.

the water year 1950 is published in U.S.G.S. Water-Supply Paper 
1311 and a summary for the water years 1951-60 is planned.

Records of daily stage and occasional discharge measurements at 
selected points on Bayou Pierre in the vicinities of Gayle, Grand 
Bayou, Hanna, and Lake End are available in reports of the Corps of 
Engineers, New Orleans District, for the periods indicated below:

Location Period
Gayle_________. Apr. 1938 to Dec. 1939; Mar. 1942 to Nov. 1954 
Grand Bayou_____ Oct. 1946 to Nov. 1954
Hanna_________ Sept. 1938 to June 1945; Aug. 1945 to Oct. 1952 
Lake End_______ May 1939 ̂ p Dec. 1951; July 1952 to Nov. 1954

As indicated in figure 27, no Streamflow records were collected in 
the report area prior to the 1939 water year. Although the period
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1939 to 1955 is relatively short, it probably is a fairly representative 
period of streamflow inasmuch as it is one in which monthly and 
annual mean discharges, as well as momentary extremes, varied 
greatly.

EXPLANATION OF HYDROLOGIC TERMS

Quantities of water, as presented in records shown in this report, 
dre in units of cubic feet per second (flow rate), inches (runoff), and 
acre-feet (volume). "Second-feet" was formerly used in U.S. Geolog­ 
ical Survey reports as a shorter form of "cubic feet per second."

A cubic-foot per second is the rate of discharge equivalent to that 
of a stream whose channel is 1 square foot in cross-sectional area and 
whose average velocity is 1 foot per second.

Cubic feet per second per square mile is the average number of 
cubic feet of water flowing per second from each square mile of area 
drained, the runoff being assumed to be distributed uniformly in time 
and area.

Runoff, in inches, is the depth to which the drainage area would be 
covered if all the water flowing from it in a given period were con­ 
served and uniformly distributed on the surface.

An acre-foot is equivalent to 43,560 cubic feet and is the quantity 
required to cover an acre to the depth of 1 foot.

1 cfs=449 gpm
1 cf s=646,300 gpd=0.646 mgd
1 acre-foot per day=0.504 cfs, or 1 acre-foot=0.504 cfs-day
0.504 cfs for 24 hr or 1 day=l acre-foot

STREAMFLOW CHARACTERISTICS

The effect of topography and geology on the runoff characteristics 
within a drainage basin is reflected in the behavior of the streamflow, 
the most sensitive characteristic being its timing that is, the time 
that a basin requires to discharge the runoff from a storm.

Some basins have a permeable soil mantle and have underlying 
rocks with a large capacity for penetration and storage of ground 
water that is released to the streams at a relatively steady rate. 
Consequently, streamflow in these basins may be well substained during 
fair-weather periods. On the other hand, in basins with a shallow 
soil mantle covering impermeable rocks or poorly drained subsoils, 
the streamflow between storms may recede rapidly from sharply 
concentrated flood peaks to low flow, or even to no flow. Ground- 
water storage and timing factors, however, generally have only a 
slight influence on the total volume of runoff.

The hydrographs of three streams are compared in figure 28 to 
show the effect on runoff of differences in topography and in under-
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ground storage capacity. The Black Lake Bayou drainage basin, 
which consists largely of rolling terrain with friable, well-drained 
subsoils and a relatively flat stream gradient, is more capable of ab­ 
sorbing, storing, and releasing water uniformly than is the basin 
drained by Boggy Bayou, which consists of rolling land with a rela­ 
tively steep stream gradient and impermeable, poorly drained sub­ 
soils. The contrast of the hydrograph for Boggy Bayou with that 
for Saline Bayou in neighboring Bienville Parish is even more pro­ 
nounced because the Saline Bayou drainage basin, which has friable, 
well-drained subsoils throughout, is even more capable of absorbing, 
storing, and releasing water uniformly than is the Black Lake Bayou 
drainage basin. This contrast is the more remarkable inasmuch as 
the drainage area of Boggy Bayou is more nearly comparable in 
size to that of Saline Bayou than it is to that of Black Lake Bayou.

To evaluate and compare streamflow characteristics of various 
streams in or near the report area, records of daily discharge are 
analyzed and presented in several different ways. Flow-duration 
curves (fig. 29) are shown for three streams that are not affected 
by regulation Black Lake, Boggy, and Cypress Bayous. For Black 
Lake and Cypress Bayous, curves of maximum period of deficient 
discharge (fig. 30), storage requirement curves (fig. 31), and graphs 
of low-flow frequency curves (figs. 32 and 33) are shown also.

A flow-duration curve shows the frequency distribution of different 
rates of flow. It indicates the percentage of time during the period 
studied that any given rate of flow was equaled or exceeded. The 
longer the period of record from which the flow-duration curve is 
computed, the more representative of average conditions will be the 
results.

The slope of the flow-duration curve is a good index of the storage 
within a basin, including ground-water storage; the flatter the general 
slope of the curve, the greater the storage. A comparison of flow- 
duration curves for several streams shows which streams have the 
highest dry-weather flow and are thus the best sources for a run-of- 
the-river water supply.

Flow-duration data in this report are shown in cubic feet per 
second and in millions of gallons per day. Assuming equal yield from 
all parts of the drainage area, these data may be used to estimate flow 
characteristics at any place on the stream. For example, if informa­ 
tion is desired on Black Lake Bayou at a place where the drainage 
area is 500 square miles, the flow-duration data can be estimated from 
data on Black Lake Bayou near Castor, which has a drainage area of 
423 square miles (fig. 29). By allowing for difference in drainage 
area, a daily flow of 7.3 mgd (6.2 mgdX (500-^423)) may be expected



SURFACE-WATER RESOURCES 69

10,000-

8000 -

6000- 

5000- 

4000-

3000- 

2000 H

1000-

Q 60°-

| 500- 

uj 400-

UJ 30°" 

CL

1- 

UJ 200~

u_ 
o
CD

1 100-

~~- sn-

DISCHARGE

r*j oo^mo^ooo o oooo 

i i i i 1 i i I 1 1 1 1 ' 1 i I I 1 i .1 i t

8000

6000 

5000

4000 

3000

2000

1000 

800 

600

^ 500

° 400
DC.

°- 300 

3 200

O 

^ 100 

° 80

1 60 

Z 50 

u 40 
cc. 
< 30 
O
</) 

0 20

0 

8

6 

5 

4

3 

2

i

"*

s

s

\
s;

^,

^
\

*N

V

\\
\

s

\
\ \

y\
\\

V

7
/

\
\ \

A

V
/ \
/ ^

\̂ 
\

V
A

Boggy Bayou near Keithville, \\ 
La. Drainage area 79 sq mi )

Bl

*
x

\
\

i
\
\
*\

H
\\\\
\i
V,

ack 
D

\
\
\

\

\

_ake 
ram

\
\ 
\

\
\
\\

Ba 
age

\

\

\

yoL 
are

\
.

\ 1

T\
\
\

ne 
a 4

\
t

\

V

arc 
23 s

\
\

>

astor,

_Exa
CE

<~ th

\

\

La.

nple The dai y flow near . 
stor was equal to or greater 
an 6.2 mgd for 98 percent of 
e time /

X,

^
-,

/
/
/
'
s».

f

x
^ *.

m

Cypress Bayou near Keithville, 
Dra nage area 66 sq mi

-a.

o ooooooo
OS W Cft Cft

PERCENT OF TIME DISCHARGE EQUALED OR EXCEEDED THAT SHOWN

FIGURE 29. Duration curves of daily flow in and adjacent to Red River Parish, 1939-54.

to be equaled or exceeded 98 percent of the time, and daily flow of 
142 mgd (120 mgdX (500-:-423)) may be expected to be equaled or 
exceeded 50 percent of the time. Care should be exercised in using 
this method, because not all parts of a drainage basin may have equal 
yields or the same runoff characteristics. In general, the possibility 
of error increases with an increase in the distance upstream or down­ 
stream from the gaging station.



CONSECUTIVE DAYS CONSECUTIVE MONTHS
LONGEST PERIOD OF TIME THAT FLOW WAS LESS THAN THAT SHOWN 
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The flow-duration curves (fig. 29), curves showing maximum 
periods of deficient discharge (fig. 30), curves showing storage re­ 
quirements (fig. 31), and low-flow frequency graphs (figs. 32 and 33) 
can be very useful in the solution of many water-supply design prob­ 
lems. For example, suppose a flow of 10 mgd (15.5 cfs) is required 
for a water supply. If flow conditions in the future are comparable 
to those experienced during the period of record 1939-55, 10 mgd 
would be available from Black Lake Bayou near Castor for 92 percent 
of the time (fig. 29). During unusually dry years, the daily flow at 
Castor would be expected to be less than 10 mgd for not more than 
76 consecutive days (fig. 30). During a 14-year period in which the 
pattern of flow was similar to that in 1941-54, a storage of 3.8 
million gallons would be required to maintain a flow of 10 mgd (fig. 
31). To this must be added the amount of dead storage below the 
reservoir-outlet and an allowance for evaporation and leakage from 
the reservoir. Without storage, the daily flow would be as low as 10 
mgd at average intervals of 2 years and the average flow for 30 days 
would be as low as 10 mgd at average intervals of 2i/£ years (fig. 32).
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This means not that a daily flow of as low as 10 mgd would occur at 
regular intervals of 2 years, but that over a long period of time the 
minimum daily flow during the year would be expected to be as low as 
10 mgd about 50 times in 100 years.

DROUGHT FLOWS

The most severe droughts experienced in Red River Parish in re­ 
cent years were in the 1943 and 1954 water years. The rainfall over 
the parish in these years averaged about 30 and 35 inches, respectively, 
as compared to the 30-year average of 52 inches.

A deficiency of water results in drought conditions, the seriousness 
of which depends upon such factors as the supply of water available 
and the control exercised over the supply. If the supply is appreci­ 
ably controlled by impounding, a critical drought may not develop 
until there has been a rainfall deficiency for many months or even 
several years.

Thornthwaite and Mather (1955) stated: "Drought does not begin 
when rain ceases but rather only when plant roots can no longer obtain 
moisture in needed amounts. To farmers everywhere drought is a 
serious matter. Drought is hard to measure because we are not yet 
able to determine the water needs of plants very accurately. We do 
not know when to expect droughts or how intense they may be. 
Therefore, we cannot be sure which moisture-conservation measures 
may be best at a given time and place. Droughts deserve study. Not 
until we have conquered drought by scientific irrigation will we 
achieve the maximum production from the soil."

A very useful tool in the design of any water-supply system, whether 
it be for a municipality or an irrigation works, is the low-flow fre­ 
quency graph. Low-flow frequency graphs based on annual flows for 
Black Lake Bayou near Castor and Cypress Bayou near Keithville are 
shown in figures 32 and 33. The curves for Black Lake Bayou show 
the recurrence interval, or probable return period, for low flows having 
a duration of 1 day, 1 month, 2 months, and 6 months. A curve for 
minimum 7-day flow is not shown because it nearly coincides with the 
30-day curve. The Black Lake Bayou station represents an area of 
better sustained flow than does Cypress Bayou. The curves for 
Cypress Bayou are fairly representative of those for Boggy Bayou. 
As shown in figure 29, the Cypress and Boggy Bayou stations are in 
areas of no sustained flow. The low-flow frequency curves for 
Cypress Bayou (fig. 33) show the recurrence interval for low flows 
lasting 1 month, 2 months, 4 months, 6 months, 9 months, and 1-year. 
It is apparent that most years can be expected to produce flows as low 
as 1 cfs for periods of a month or more. Because of the probable
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great variation in flow characteristics from stream to stream, these 
curves cannot be used indiscriminately to determine the probable 
frequency of drought flows on other streams in the parish.

The combined flows from Boggy Bayou and Cypress Bayou, which 
flow into Wallace Lake, are a fair indication of the flows available in 
Bayou Pierre as it flows past Eed River Parish. However, low flows 
in Bayou Pierre are sustained somewhat by Wallace Lake reservoir, 
whereas Boggy and Cypress Bayous go dry nearly every year during 
periods in the summer and fall.

In order to appraise the low-flow characteristics of other streams in 
the parish, special low-flow measurements were made during 1954 and 
1955 on the small ungaged streams listed in table 5. These data are 
too meager for reliable correlation with records for regular gaging 
stations; however, these measurements exemplify the well-known fact 
that most streams that originate in the upland areas of the parish have 
no flow for at least several successive weeks every year. The length of 
no-flow periods depends on the size of drainage area and the type of 
soil mantle, on whether there is any sustained base flow f uom a ground- 
water source, and on the length of time without rainfall. It is planned 
to continue the low-flow observations with the expectation that suffi­ 
cient data eventually will be available for reliable correlation with 
records at regular gaging stations.

TABLE 5. Special low-flow determinations 
[Discharges in cubic feet per second. Station numbers shown in fig. 26]

Date of measurement
Measured dis­ 
charge at low- 
flow station

Concurrent gagtng-station discharge

6. Boggy Bayou 
at Keithville, 
La. (drainage 
area, 79 sq mi)

9. Black Lake 
Bayou near 
Castor, La. 

(drainage area, 
423sqmi)

1. Mill Creek near Castor, La. (drainage area, 21.5 sq mi)

July 7, 1955-                    
Aug. 15.  . .                

2.93
5.73

1.1
10

117
171

2. Grand Bayou near Coushatta, La. (drainage area, 93.9 sq mi)

Aug. 30, 1954               

Oct. 22....                    
Nov. 22                           
Dec. 6--                          
Jan. 17, 1955-..- _____ . ___ . _____ . ......

1.02
i.02
i.02
1.02
1.5
1.81

No flow
.5

8.8
2.3
.7

9.1
6.8

10
18
20
83
48
64.7

3. Stanley Branch near Womack, La. (drainage area, 4.7 sq mi)

July 7, 1955.   .............................. ... .062 1.1 117

Estimated.
634103 O 62   6
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FLOODS

The flood of April 1945 was the most notable flood of recent times 
in Red River Parish and was the maximum known on the lower Red 
River. Red River reached an elevation of 135.68 feet above mean 
sea level at Coushatta and parts of the town were inundated. Maxi­ 
mum stages known on the lower reaches of Loggy Bayou and Bayou 
Pierre also occurred during the 1945 flood. The higher stages on 
lower reaches of Loggy Bayou were due to backwater from Red River 
and those on Bayou Pierre were due largely to overflow from Red 
River through levee crevasses upstream in the vicinities of Hanna, 
Armistead, and East Point. The stage of Loggy Bayou near Ninock 
was 150.46 feet above mean sea level 011 April 8,1945.

Excessively high stages on Bayou Pierre occurred in early August 
1933 following heavy rains in the headwaters in late July. This 
storm produced the maximum stages known in the upper reaches of 
Bayou Pierre. The following tabulation shows a comparison of the 
1933 and 1945 high water at various locations along Bayou Pierre:

Elevation in feet 
Location above mean sea level

Bayou Pierre: August 1933 April 19^5 
South of Gayle_______________________ 155. 1 146. 4 
West of Grand Bayou__________________ 136. 5     
West of Hanna_______________________ 129. 8 131. 0 
Jim Island Bridge near Lake End__________ 129. 0 130. 4

As indicated in the following tabulation, in relation to discharge 
the flood of June 1908 on Red River ranks second and the flood of 
April 1927 ranks third in magnitude during the periods of record at 
Shreveport, which date from 1873. At Alexandria, where the record 
dates from 1872, the flood of June 1908 ranks second and the more 
recent flood of May 1955 ranks third in order of magnitude, dis­ 
charge-wise. The April 1927 flood ranks sixth in discharge at Alex­ 
andria but third with respect to stage. It is interesting to note that

Notable floods on Red River

Rank

!___         -   - -- --
2..               
3..              

5..               .
6...             
7               

Shreveport

Maximum stage

Gage 
height 
(feet)

45.9 
45.6 
45.1 
44.7 
44.4 
44.1 
43.6

Year

1849 
1892 
1908 
1890 
1894 
1902 
1905

Maximum discharge

Cubic feet 
per second

303, 000 
256, 000 
248, ODO 
243, 030 
242, 000 
221,0)0 
215, 000

Year

1945 
1908 
1927 
1930 
1892 
1890 
1894

Alexandria

Maximum stage

Gage 
height 
(feet)

45.23 
43.77 
42.35 
42.05 
41.84 
41.27 
41.25

Year

1945 
1932 
1927 
1953 
1908 
1935
19:0

Maximum discharge

Cubic feet 
per second

233, 000 
205, 000 
193, 000 
190, 000 
175, 000 
173, 000 
157,000

Year

1945 
1908 
1953 
1932 
1892 
1927 
1950



SURFACE-WATER RESOURCES 77

the highest stage known on Red River at Shreveport was 45.9 feet 
(gage datum) in 1849, whereas the stage for the corresponding flood 
at Alexandria was only 35.36 feet (gage datum) which was exceeded 
by twenty or more floods during the period of record. The rela­ 
tively high stages at Shreveport during the earlier years are attrib­ 
uted to backwater from log rafts formed in the river downstream (see 
discussion of the "Great Raft," p. 96).

Figure 34 shows water-surface profiles for the floods of May 1930, 
April 1945, and May 1953 for the Red River between Shreveport and 
Colfax. There is insufficient data available to draw a profile of the 
flood of April 1927. Most of the data for the profiles in figure 46 
were furnished by the Corps of Engineers, New Orleans District. 
Although the floods of April 1927 and May 1930 greatly exceeded 
the flood of May 1953 in rate of discharge, the stage at Grand Ecore 
was slightly higher in 1953.

A list of annual peak stages of record for Red River at Coushatta 
appears in table 6. Table 7 shows peak stages and discharges for 
each water year for period of record at Shreveport.

Based on the record for Red River at Shreveport (1873-1954), 
which also represents dates of occurrence of high water for points on 
Red River in Red River Parish, the highest stage during the year 
occurred one or more times in every month except August, Septem­ 
ber, and October. The highest stage in the year has occurred in 
either April or May in 50 percent of the years. Figure 35 shows the

TABLE 6. Annual peak stages of Red River at Coushatta, La.

Water year

1889--                  
1890--              -
1891
1892--                  
1893---.. .
1894
1938--                 
1939--             
1940_-_--_ . .... . .
1941
1942.. .
1943--.    _. ... . ...
1944
1945__                    
1946..    .             . .
1947--                  
1948--        -      
1949
1950..                 
1951--                  
1952--                   
1953.-                 

Date

Feb. 12, 13, 1889            
May 15, 16, 1890          
Feb. 15-17, 1891....-       
June 5, 1892------ _   ...... _ ....
Jan. 4, 5, 1893- .                -
Apr. 7-9, 1894.... .      ........    
Mar. 2, 3, 1938.. ...           _ ....
Mar. 3, 1939             
July 9, 1940. --               -
May 13, 1941. .        -   _ -----
May 7, 1942             _ ...-
May 19, 1943            
May 11 1944

Mar. 6, 1948            
Feb. 3, 4, 1949            

Feb. 25, 1951--          
Apr. 28, 1952..                 

Gage height 
(feet)

126.5
138.1

22.5
39.2
27.4
31.9
34.3
24.10
23.36
31.18
35.25
23.05
31.2
39.9
28.9

23.85
30.75
31.75
24.73
29.00 

i 34. 36

Water- 
surface 

elevation 
(feet above 
mean sea 

level)

122.3
133.9
118.3
135.0
123.2
127.7
130. 08
119. 88
119. 14
126. 96
131. 03
118. 83
127.0
135.7
124.7
122. 53
119.63
126. 53
127.53
120. 51
124. 78 
130. 14

Data from Corps of Engineers.
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TABLE 7. Annual peak stages and discharges of Red River at Shreveport, La.

Water year

1849... ....... ........  
1873     ......... ..
1874.... ................
1875  ............. ...
1876             
1877.         ....... .
1878......       ......
1879  -   -     ...
1880          
1881  .    _. .
1882      ...........
1883             
1884          ..   .
1885...      ....... ..
1886           
1887          
1888 -   -- ...
1889  ............. ...
1890      -     ...
1891              
1892...   . ..-    ..
1893             
1894         
1895         ...
1896      ..........
1897       
1898      .... .......
1899              
1900    -  
1901...   ....   . . ...
1902             
1903....       ........
1904-    ..............
1905......... ...........
1906             
1907        
1908           
1909        
1910        
1911. -    
1912.....   ...........
1913          
1914....   ............
1915       
1916            
1917              
1918       .........
1919          
1920     .   .. . ...
1921....     .........
1922      ...     
1923             
1924         .... 
1925....     ..........
1926....... .............
1927        
1928         ...
1929... .   ...........
1930.-.-.       ....
1931        
1932         
1933             
1934... .................
1935            
1936... ...... ...........
1937         
1938       
1939         
1940       
1941        
1942           
1943       
1944             
1945            
1946           

Date

Aug. 1849-                  
June 8, 1873. ____ __________ __
Apr. 29, 1874..               
Apr. 22, 1875.                   
July 28, 1876   ... ................ ..... ...
May 11, 12, 1877                  
Jan. 31, 1878                 
May 16, 1879             
Apr. 4, 1880--               
Mar. 7, 1881---. _ .    .-. ....  
Feb. 21, 1882                
Mar. 11, 12, 1883              
May 14, 1884                   
May 11, 12, 1885               
Apr. 29, 1886---..... ------------------------
Mar. 19, 1887                   
May 19, 1888               
Feb. 3, 1889. _-               -   
May 8, 1890       ... ...           
Feb. 12, 1891-.              
May 28, 1892.   .... ......... ..... .....   
Jan. 1, 2, 1893 ----------------------------
Apr. 2, 1894.--              
July 29, 30, 1895           
Feb. 25, 26, 1896              
Apr. 11-13, 1897           
May 21, 1898             
Jan. 24, 1899               
May 8, 1900.------- _      .   

June 14, 1902.                   

June 24, 25, 1904              
June 9, 1905. _ _ ________________
Jan. 2, 3, 1906.     .          
June 13, 1907..---- ...   ------------------
June 15, 1908             
Dec. 7, 1908---- _ ..-       ---
Apr. 21, 1910----- --------.   ---------
Apr. 25, 27, 1911  ........ ..        . 
Apr. 14, 1912-           
May 28, 1913             
Apr. 10, 1914              
May, 9, 1915.   ..           ...   
Feb. 10, 1916..  .             
May 4, 1917               
Apr. 25, 26, 1918-.-.. ----------------------- 
Dec. 29, 1918.. __ ......  ....         
May 26, 1920              
May 3, 1921..                      
May 5, 6, 1922             
Feb. 8, 1923-..               
Dec. 26, 27, 1923              
May3, 1925-                 
JulySO, 31, 1926......  ..            
Apr. 29, 30, 1927.               -
Apr. 28, 1928......  .         -
May26, 27, 1929  .   ---.--   --    ---
May26-28, 1930.       .   -   -     .--
Dec. 11, 1930. ...............          
Feb. 3, 1932...               
May 31, 1933                
Apr. 11, 1934.. ...... ........ ...    .   
May 29, 1935.       .    .           
Dec. 12, 1935.-         .   -
Jan. 29, 1937    .               -
Mar. 1, 1938              
Apr. 21, 1939.. _ .....            
July 8, 1940             
May 12, 1941.....          -  

May 18, 1943.             
May 9, 1944             
Apr. 7, 1945 - . _ . _    _ ------------ 
June 5. 1946. _____ ....   ___     

Gage 
height 
(feet)

145.9
35.5
37.9
35.8
41.9
39.8
38.4
34.9
33.2
37.3
41.4
35.3
42.7
40.5
28.3
28.4
40.3
41.9
44.7
35.2
45.6
39.1
44.4
40.3
27.5
34.10
25.00
25.60
25.00
26.4
27.6
44.10
38.5
43.6
32.6
36.9
45.1
22.0
23.86
23.42
29.3
22.2
32.93
39.0
35.5
20.4
26.9 
23.8
36.2
28.4
31.3
24.3
30.4 
21.8
23.2
37.4
25.1
27.48
35.91
22.74
31.79
22.82
21.78
32.65
22.32
23.15
33.50 
22.47 
22.04
27.93
31.47
21.86
28.25
38.4 
24.0

Water- 
surface 

elevation 
(feet above 
mean sea 

level)

177.4
167.0
169.4
167.3
173.4
171.3
169.9
166.4
164.7
168.8
172.9
166.8
174.2
172.0
159.8
159.9
171.8
173.4
176.2
166.7
177.1
170.6
175.9
171.8
159.0
165.58
156. 48
157. 08
156.48
157.9
159.1
175.58
170.0
175.1
164.1
168.4
176.6
153.5
155.34
154.90
160.8
153.7
164.41
170.5
167.0
151.9
158.4 
155.3
167.7
159.9
162.8
155.8
161.9 
153.3
154.7
158.9
156.6
158.96
167. 39
154.22
163. 27
154. 30
153.26
164. 13
153.80
154.63
164.98 
153.95 
153.52
159. 41
162. 95
153.34
159. 73
169.9 
155.5

Discharge 
(cfs)

57,000
88,000
61,000

160,000
120,000
97,000
53,000
42,000
80,000

150,000
57,000

177,000
132,000
31,000
33,000

129,000
160,000
221,000
59,000

242,000
108,000
215,000
129,000
35,000
53,000
30,000
31,000
30,000
33,000
35,000

208,000
98,000

197,000
54,000
90,000

256,000
33,000
40,000
41,000
68,000
41,000

102,000
185,000
140,000
41,000
77,000 
62,000

178,000
99,000

132,000
75,000

133,000 
63,000
75,000

248,000
95,000

121,000
243,000

62,600
171,000
75,600
71,400

2 181, 000
86,400
93,600

211,000 
88,500 
95,600

143,000
183,000
93,300

163,000
303,000 
123,000

See footnotes at end of table.
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TABLK 7. Annual peak stages and discharges of Red River at Shreveport, La.-
Continued

Water year

1947-  -_-- --------
1948         
1949  _  _ ------ _
1950             
1951           
1952- _            
1953           
1954             

Date

Nov. 11, 1946                 
Mar. 6, 1948 __ . ______ - _____ __
Feb. 2, 1949-. _     - .        -

Apr. 28, 1952__._                    

Gage
height
(feet)

22.6
20.3
25.8
26.2
22.15
25.45
27.32
20.53

Water-
surface

elevation
(feet above
mean sea

level)

154.1
151.8
157 3
157.7
153.63
156. 93
158. 80
152. 01

Discharge
(cfs)

131,000
99,500

171,000
163,000
111,000
154,000
173,000
94,700

Data from Corps of Engineers. 
1 Occurred May 15; gage height 32.13 ft.

frequency distribution of the annual floods with respect to the months 
in the year.

The following miscellaneous high-water discharge measurements of 
Loggy Bayou were made at the bridge on U.S. Highway 71 prior to 
the establishment of the gaging station:

Discharge, in
cubic feet 

Date per second
Mar. 9, 1944___________ 10,900 
Mar. 14, 1944___________ 9, 480 
May 13, 1944___________ 14, 900 
Feb. 26, 1945___________ 6, 690 
Mar. 7, 1945___________ 15, 000

Discharge, in
cubic feet 

Date per second
Apr. 1, 1946___________ 9,790 
May 11, 1946___________ 4,170 
Jan. 23, 1947___________ 7,120 
Feb. 14, 1948___________ 10, 200

The probable frequency of floods is an important factor in any 
project involving flood control and protection or in the proper design 
and location of structures placed in, across, or adjacent to streams. 
Levees, dams, or like structures that may cause loss of life in the event 
of failure should be designed to withstand the maximum probable 
flood. Works of lesser importance, however, where failure would 
not usually cause a loss of life or would not cause an exceedingly great 
financial loss can be designed for much lesser floods, usually at con­ 
siderable savings. Consequently, the more economical approach in 
such cases is to design for a flood of some particular recurrence inter­ 
val rather than for the maximum probable flood. The estimated 
damage resulting from the occurrence of the design flood, coupled 
with the probable useful life of the structure, can be weighed against 
the additional costs of designing the structure to prevent such damage.

To aid in the design of waterway openings, the Louisiana Depart­ 
ment of Highways has published a cooperative report (Cragwall, 
1952, p. 229-273) prepared by U.S. Geological Survey engineers that 
contains considerable data on Louisiana streams and includes a sec­ 
tion on frequency of floods. Figures 36 and 37 were developed from
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FIGURE 37. Relation of peak discharge to drainage area, Cypress and Boggy Bayous.

Cragwall's curves for northwestern Louisiana and figure 38 shows 
a frequency curve for Red River at Coushatta, La., taken from Crag- 
wall's report. Figure 36 may be used to estimate the probable mag­ 
nitude of floods having a recurrence interval of 2.33 (mean annual), 
5, 10, and 25 years on most streams in Red River Parish. Figure 37 
may be used in like manner for Cypress and Boggy Bayous, which 
have characteristics somewhat different from those for streams within 
Red River Parish. For example, a peak discharge of 7,200 cfs may 
be expected to occur on the average of once in 25 years on any stream 
in Red River Parish where the drainage area is 100 square miles (fig. 
36), but a discharge of about 13,000 cfs may be expected to occur on 
the average of once in 25 years on Cypress and Boggy Bayous where 
the drainage area is 100 square miles (fig. 37). It should be-recog­ 
nized, however, that the recurrence interval does not imply any reg­ 
ularity of occurrence but is the probable average interval between 
floods of a given magnitude in a long period of time. Two 25-year 
interval floods could conceivable occur in consecutive years or even in 
the same year.

CHEMICAL AND PHYSICAL CHARACTERISTICS 

CHEMICAL QUALITY

As all natural water comes in contact with soils or rocks, or at least 
with air containing solid or gaseous impurities, it contains dissolved 
mineral matter. The quantity of dissolved mineral matter depends
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largely on the type of rock or soil over or through which the water 
flows, and the length of time they have been in contact. Drainage 
from mines or inflow of municipal or industrial wastes often increases 
the concentration of mineral matter in a river.

In contrast to ground water, surface water may change in chemical 
quality from day to day; therefore it is desirable to have daily records 
of chemical analyses at strategically located points within each large 
river system. Unfortunately, this information is not available for 
Red River Parish; however, daily samples of Red River at Alexandria, 
La., have been taken since October 1952. Analyses of several samples 
collected at selected sites in or near Red River Parish during the 15- 
month period November 1954-January 1956 give an indication of the 
quality of the water. The mineral constituents and physical proper­ 
ties of the surface waters in or near Red River Parish that have a 
practical bearing on the uses of surface water for most purposes are 
given in table 8. Field chloride analyses of these waters are shown 
in table 9.

It will be noted that analyses of waters in Red River tributaries 
listed in table 8 with the exception of those for Loggy Bayou and 
Black Lake Bayou taken during low flows, are low in dissolved solids 
and in chloride and sulfate. These waters would be suitable for pub­ 
lic water supply without softening, but treatment would be necessary 
to remove color and suspended material, inasmuch as water having 
a color of more than 20 units on the standard cobalt-platinum scale, 
is not generally acceptable for public use. If these analyses are 
representative, a storage of several hundred acre-feet of water on any 
of the small streams probably would provide a good surface supply 
for a small city in the parish.

Analyses of Red River water collected during September to Decem­ 
ber 1955 at Dennison, Shreveport, and Alexandria appear in table 10. 
This comparative analysis clearly shows that the limiting quality of 
the water that could be pumped from the Red River at any point in 
Red River Parish would be that of water released from Dennison 
reservoir. Water released from Dennison reservoir is, of course, a 
mixture of the inflow of flood and low flows of the semiarid region of 
Oklahoma and Texas and is rather highly mineralized. As chloride 
concentrations greater than 250 ppm are not recommended for public 
water supplies and as dissolved solids should preferably be not greater 
than 500 ppm, the Red River water would not be generally suitable 
for municipal and most industrial uses. It might be used, however, 
where large quantities of cooling or processing waters are needed 
for once-through processes.
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TABLE 9. Field analyses of chloride content of surface waters 
in or near Red River Parish, La.

Stream and location

Bayou Pierre west of Lake End, La_ _______________

Ked River at Coushatta, La-- _____ ___ ________

Red River at sec. 30, T. 13, N., R. 10 W~  .. . - _ ---
Red River at sec. 1, T. 14 N., R. 11 W. ----------------- _ .-.

Date of 
sampling

2-15-55
12-15-55
2- 9-55

12-15-55
12-15-55
12-28-55
2-14-55

12-15-55
12-15-55
12-15-55
2-14-55

12-15-55
12-28-55
12-15-55
12-15-55

Chloride 
(01)

140
168

18
72

144
112
24
96
64
64
48

280
292
272
308

A considerable variation in the chemical character of Red River 
water during the year is indicated by the results of specific- 
conductance determinations in figure 39. This figure shows also 
the relation of hardness, dissolved solids, and specific conductance of 
the Red River at Alexandria to the streamflow at that point during 
the water year October 1953 to September 1954. Figure 40 shows 
shows the relation of chloride concentration of Red River at Alex­ 
andria to specific conductance for the same period. It is apparent 
from this graph that the relation of conductivity to chloride con­ 
tent is nearly linear except for the very high and very low concen­ 
trations of chloride. Fortunately, the specific conductance shown in 
figure 39 and its relation to chloride shown in figure 40 indicate the 
chloride concentration is usually highest at times other than the 
irrigating season.

TEMPERATURE

The temperature of surface water varies with air temperature; it 
usually reaches a maximum in July and August and a minimum in 
December and January. During winter and spring when stream- 
flow is above average and the water temperature is not altered ap­ 
preciably by pollution, the monthly average surface-water tempera­ 
ture is nearly the same as the monthly average air temperature. 
During the low-flow months from June to November the monthly 
average surface-water temperature is several degrees higher than the 
monthly average air temperature. Figure 41 shows the maximum 
average and minimum monthly water temperatures of Red River at 
Alexandria based on 3 years (1953-55) of daily records. Shown 
also on this figure for comparative purposes is a graph of average 
monthly air temperature at Alexandria for the same period. Figure 
42 shows a graph of daily water temperature for Red River at Alex­ 
andria, La., for the year October 1953 to September 1954. Water
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OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG

FIGUEE 39. Relation of hardness, dissolved solids, and specific conductance to s.treamflow, 
Red River at Alexandria, water year October 1953 to September 1954.
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temperatures were observed at about 4 p.m. each day at the time 
samples were taken for chemical analysis.

Daily water temperature records for the period October 7, 1955, 
to January 31, 1956, indicate that the water temperature of Red River 
at Shreveport is several degrees lower than that at Alexandria. Tem­ 
perature observations at the two points were made practically 
simultaneously at about 4 p.m. each day. Comparisons of several 
water-temperature observations for Black Lake Bayou near Castor 
and Loggy Bayou near Ninock with those of Red River during the 
above-mentioned 4-month period indicate that during the fall months 
water temperature of Loggy Bayou corresponds to that of Red River 
at Shreveport, but that the water temperature of Black Lake Bayou 
during periods of low flowr averages several degrees lower than that 
of Red River at Shreveport. Accordingly it would appear that, of the 
three streams, Black Lake Bayou could be depended upon for the 
coolest water during low-flow periods in the fall and winter months. 
Although no temperature observations were made during the hot sum­ 
mer months, the fact that during dry weather the flow of Black Lake 
Bayou is largely sustained by ground water indicates that the water in 
this stream may be cooler than that in Red River at Shreveport.

Periodic observations have been made of water temperature of 
Black Lake Bayou near Castor since June 1944 and of Loggy Bayou 
near Ninock since December 1949. Results of these observations are:

Loggy Bayou near Ninock, La.

Date 
r»Ar> 9Q 1 048

Feb. 14, 1949
Mar. 2 _
May 19
June 3 _
Aug. 1 __ _____  
A no- Q

Aug. 18
Oct. 17 _
Nov. 23
Jan. 26, 1950
Feb. 17
May 19
July 24
Aug. 25
Aug. 29 _
June 27, 1951 _
July 24
Aug. 2
Aug. 8
Aue. 24

Water tempera­ 
ture (°F) 

49
. _ _ _ 56

55
78
86
83
84

. _ _ 87
71
66
60
58
79
90
88
82
86
82
92
88
85

Date 
Sept. 4
Oct. 4_
Dec. 4
May 17, 1952
July 23
Aug. 15
Aug. 29
Sept. 30
Oct. 15
Nov. 20_
Dec. 15
Jan. 12, 1953
Feb. 17
Mar. 23 _
Apr. 20
May 4 _ _
May 11
May 19
June 15
July 20
Aug. 18

Water tempera­ 
ture (°F) 

90
82
54

_ _ 48
_ _ 83

88
80
78
64
54
48
58
48
58

  _ 64
64
72
68
78
80
76
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Loggy Bayou near Ninock, La. Continued

Sept. 28, 1953
Nov. 17_ _ _
Jan. 21, 1954_ _ .
Feb. 15
Mar. 15
May 24
Aug. 20
Aug. 30
Sept. 23
Nov. 4 _ .
Nov. 22
Dec. 6
Jan. 17, 1955
Feb. 9

Date 
June 23, 1944 ...
July 29
Sept. 18 _ _ .
Oct. 19 _
Oct. 23
Dec. 11
Jan. 15, 1945
Apr. 3
Jan. 23, 1946
Feb. 28 _
Apr. 5 _ __ _
May 17
Sept. 13 _
Oct. 17
Jan. 2, 1947 _
Apr. 23 __
May 27 _
June 18 _ __ _
July 17
Aug. 25
Sept. 18 _ _ _
Oct. 28 __
Dec. 18
Feb. 16, 1948 _
May 3 __
June 3
June 24 __ _
Aug. 23
Sept. 15
Dec. 29
Feb. 14, 1949 _____

Water tempera­ 
ture (°F) 

72
. __ 56

54
50

. _ 57

. _ 49

. _ 86

. __ _ 80

. _ 76

. _ 54

. _ 56

.   _ 54

. _ 50

. _ _ _ 49

Black Lake Bayov*
Water tempera­ 

ture (°F)
. _ 85

85
74
71

. _ _ 58
42
48
64
43
56
70
72
76
60
34
65
68
76
82
81

. _ _ _ 79
65
40
47
73
70

- _ _ 83
81

-   _- _ 73
49

  _____ __ 60

Date

Apr. 11   _
May 19 _ _ .

June 6 _ _
June 28
July 7
July 18
Aug. 5 _ _
Sept. 14 _ _ .
Nov. 7
Dec. 12 _ _ _
Jan. 3, 1956
Feb. 13 __

i near Castor, La.

Date 
Mar. 1 _
Mnr 18

Anr 20

May 19 _
Aug. 18_

Nov. 23 _
TTc-H ft 1 QP.A

Apr. 6
July 24 __
Mar. 13, 1951-

July 24 __
A no- 17

Oct. 19
Nov 5
Apr. 9, 1952 _
Apr. 22 _
July 28_
A nor 1 f\

Sept. 30
Oct. 15
Nov. 20
Dec. 15
Jan. 12, 1953 _
Feb. 17
Mar. 20 _
May 18

July 20 _
AU2. 18 __

Water tempera­ 
ture (°F) 

__ _ 56
63
76
76

. _ 78
83

_ _ 89
84

82
81
59
44

56
KA

Water tempera­ 
ture ("F) 

_ - 52
. _ _ 68

59
._ _ 75

82
52
58
52
54
80
52
80
80

_ _ __ 83
65
50
56
64
85
82
70
58
56
42
KQ

40

68
67
70
78
81
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Date 
Sept. 28, 1953  _ .
Nov. 17
Feb. 15, 1954.
Mar. 15
June 17 _ _
July 13
Aug. 20 _ __ __
Sept. 23
Oct. 22
Nov. 22 _ _ _
Dec. 6 _ __ _
Jan. 17. 1955 ___ _

Water tempera­ 
ture (°F) 

74
48
48
57
69
82

_ _ 80
______ 76

62
52
50

. _ 47

Date 
Feb. 11

Apr. 11
May 19 _

Sept. 14 _
Oct. 25
Nov 22
Dec. 12
Jan. 3, 1956-

Water tempera­ 
ture (°F) 

_ _ 43
_ __ 56

61
76

_ __ 82
78

_ _ _ 81
61
KA

43
_ _ _ 53

USES OF SURFACE WATER

Little use is made of surface water for domestic or industrial sup­ 
plies in Red River Parish. The town of Coushatta, which is the only 
municipality in the parish having a public water-supply system, ob­ 
tains its water from wells. The Red River may represent a feasible 
and economic alternate supply if satisfactory water quality is main­ 
tained by continued improvements upstream such as impoundments 
and the control of pollution.

In dry seasons more and more use is being made of surface waters in 
the parish for irrigation. Even though the parish is situated in the 
humid zone where the normal precipitation during the growing sea­ 
son is usually adequate for most agricultural pursuits, comparatively 
short periods of drought that adversely affect crops are not uncommon. 
Several private irrigation systems have been installed along Bayou 
Pierre and Red River in the past few years. A large installation near 
Sample Ferry in the vicinity of Watson Bayou pumps water directly 
from Bayou Pierre and from a well close to the river bank. Another 
installation near Grand Bayou pumps water directly from Bayou 
Pierre into temporary storage in Grand Bayou, which has been 
dammed off from the river, and from there the water is lifted into the 
distribution system. A third, smaller installation near Magnolia 
utilizes water pumped directly from Bayou Pierre. There are two in­ 
stallations on the Red River, one near Emmett, which draws water 
directly from Red River into the system, and another in the vicinity 
of Redoak Lake, which takes water from the Red River and tempo­ 
rarily stores it in Redoak Lake and Nicholas Bayou, whence it is 
drawn into the system at a number of points remote from the river.

The town of Coushatta relies on the Red River for disposal of its 
wastes. Untreated sewage is emptied directly into the river.
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Streams in Red River Parish do not play an important role in navi­ 
gation at the present time, owing to their inability to carry large 
modern craft. Red River, Bayou Pierre, and Loggy Bayou have 
played important roles in earlier times when they were extensively 
used by smaller craft. The approved project for the Overton-Red 
River lateral canal will provide for 9-foot-draft navigation from the 
Mississippi River to Shreveporb The proposed waterway is expected 
to provide low-cost transportation to move local agricultural products, 
raw materials, and manufactured products to markets. Inbound 
traffic serving commercial activities and consumer-goods requirements 
of the area is also expected to use the waterway. A fringe benefit re­ 
sulting from the construction of the canal would be the drainage of wet 
lands adjacent to the waterway.

HISTORY OF NAVIGATION

Earlier navigation on the Red River played a colorful role in the 
history and development of Red River Parish. During the period 
of early French exploration and French and Spanish occupancy of 
Louisiana, the river was the main highway to the northwest; Natchi- 
toches, the seat of neighboring Natchitoches Parish, was the largest 
settlement on the upper river. After Louisiana was purchased by 
the United States, the supplies for Fort Towson in the Indian Terri­ 
tory were shipped up the Red River from New Orleans, and as soon 
as Shreveport was established there was considerable traffic from 
there to Natchitoches. As the country became well known, people 
began to settle along the banks of the river in what is now known 
as Red River Parish. Until the early 1830's Natchitoches was the 
head of navigation on the Red River because the "Great Raft" im­ 
peded the progress of boats. During this period Bayou Pierre served 
as a bypass and played an important part in the early history of the 
region as the only means of navigation northwestward from Natchi­ 
toches. Although not capable of accommodating large craft, Bayou 
Pierre was used extensively by fur traders and pioneers bound for 
Texas in dugouts and flatboats.

The "Great Raft" was a collection of trees and debris that had 
been collecting for many years; it extended up the river from Cou- 
shatta Bayou for nearly 180 miles. In 1831 Congress appropriated 
money for removal of the raft and improvement of navigation of 
the Red River. The work of removing the raft, or of making new 
channels where the raft was too solid to be removed, progressed, 
and by 1840 the river was cleared and was navigable for more than 
1,000 miles. The work was hardly completed before the river started 
building anew, and within 2 years 8 miles of raft was formed between



SURFACE-WATER RESOURCES 97

Hurricane and Carolina Bluffs upstream from Shreveport. Succes­ 
sive attempts to keep the river clear upstream from Red River Parish 
failed and the raft was left for years; by 1872 there was 12 miles 

. of solid obstruction. Another appropriation was made, and, by the 
use of powerful explosives, the channel was cleared within a year. 
The islands had become so large by this time that there were willow 
trees from 10 to 12 inches in diameter growing on them. In 1882 
the work was continued, and in 1890 a raft said to be at least 300 
years old was removed at Youngs Point about 9 miles upstream from 
Red River Parish. A channel 600 feet wide and 5 miles long was cut, 
and a clear channel now exists all the way to Shreveport.

Loggy Bayou also was an important waterway in steamboating 
days. Boats entered it from the Red River and passed through Lake 
Bistineau and upstream in Bayou Dorcheat during high water to 
avoid the swifter water in the Red River.

Several lakes in the Red River Valley, of which Black Lake is 
typical, were formed as a result of the damming of Red River by 
the "Great Raft." The level of the lakes depends largely on that 
of Red River, which during high water floods them by backwater. 
The fact that local people tell of being able to see the remains of 
boilers and engines of old steamboats during low-water periods on 
Black Lake indicates that steamboats once plied these waters, probably 
during the period of the "Great Raft."

WATER PROBLEMS

The principal surface-water problems in the parish pertain to 
flood control, drainage, irrigation, and navigation. Other problems 
are pollution and salt contamination.

Flood flows on the Red River are partially controlled by operation 
of Denison Dam (Lake Texoma) near Denison, Tex. Channel 
improvement and completion of Wallace Lake Reservoir on Bayou 
Pierre, the completion of Bodcau Reservoir on Bayou Bodcau, and the 
completion of levees on the Red River have alleviated the flood prob­ 
lem considerably.

Wet lands along the Red River are very fertile and productive 
when properly drained and protected from floods. Because of the 
large percentage of clay in their structure, the soils in these areas 
are wet natured, and the flat topography and heavy rainfall of the 
area add to the degree of wetness. Considerable work has been done 
by the Louisiana Department of Public Works and the Corps of 
Engineers in clearing and enlarging old bayous and constructing new 
ditches and levees. Additional flood protection would be required, 
however, to permit drainage of some areas.
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Many current or potential problems arise in connection with irriga­ 
tion, such as occasional pumping dry of Bayou Pier re by those using 
the water for irrigation. The Red River provides ample water for 
irrigation, and its quality is suitable for irrigating areas or crops- 
of low salt tolerance in spite of its comparatively high salinity during 
periods of low flow, for these periods do not usually coincide with the 
irrigation season. The main problem in the use of water from the 
Red River is one of distribution to make water available to the more 
remote areas.

The Red River has navigable depths only during high stages, but 
even then swift currents, flood debris, and shifting channels make 
navigation impracticable.

No serious pollution problems originate within the parish. Since 
the construction of Dennison Dam the sediment load in the lower Red 
River, including that part flowing through Red River Parish, has 
decreased, and hardness and chlorides content are less variable. The 
city of Shreveport in neighboring Caddo Parish once used the Red 
River for its domestic water supply but later abandoned it because 
of salt contamination. Considerable brine- from the Pine Island oil 
field in Caddo Parish enters the Red River above Shreveport to add 
to the natural salt content of Red River.

FUTURE NEEDS

The population of Red River Parish is comparatively static or 
slightly declining, with a shift from rural farm to rural nonfarm, and 
no appreciable increase in demand for surface-water for domestic or 
industial use is anticipated in the foreseeable future. The present 
sources appear to be adequate to provide the quantities that might be 
required for these purposes.

The demand for suitable water for irrigation is increasing at a 
rapid rate. Present sources of water of better quality in the smaller 
streams are already overtaxed in dry years. Additional surface- 
water supplies, particularly in the area now served by Bayou Pierre 
water, will have to come from the Red River. The chemical analyses 
indicate that water suitable for irrigation can be obtained from the 
Red River druing the irrigating season. The course that the river 
traverses across the parish makes its water potentially accessible to 
the entire western part of the parish, where most areas now being 
irrigated are located. Water from the Red River could be distributed 
to a large part of this area by pumping over the levees at various 
points and by utilizing existing bayous and other natural water­ 
courses through the construction of relatively simple control dams 
or regulatory structures.
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TABLE 12. Field analyses of chloride content of water from wells in the valley
alluvium

USQS well No.

RR-138  ... ... ... ...     

RR-139               

RR-140              
RR-141... ....................

RR-143-   ... ...   ... ... ...

RR-144   ................... 
RR-145.... .................. .
RR-146... ....................
RR-148          
RR-149...  ......... ... .....
RR-150     . . ...      
RR-151              
RR-163-. ... .... ........... .
RR-154... ....................
RR-155     .  .  
DS-189. .... --------------..
DS-190.             ~

Sec. 37, T. 12 N

Sec. 37, T. 12 N

Sec. 27, T. 12 N
Sec. 22, T. 12 N

Sec. 30, T. 12 N

Sec. 50, T. 11 N 
Sec. 29, T. 10 N
Sec. 31, T. 11 N
Sec. 26, T. 13 N
Sec. 28, T. 13 N
Sec. 30, T. 13 N
Sec. 20, T. 13 N
Sec. 18, T. 14 N
Sec. 17, T. 14 N
Sec. 13, T. 14 N
Sec. 25, T. 12 N
Sec. 27, T. 12 N

Location

, R. 10 W... ...... ..............

, R. 10 W..-. .      

, R. 10 W-   ...................
,R. lOW.....- ....  .......

, R. 10 W   ...    ..  .......

, R. 9 W            ... .... 
, R.9 W..... .... ...............
, R. 9 W..   .... .-    ... ....
, R. 11 W     ...............
, R. 11 W-..        ..........
, R. 10 W   . .      ..     ..
, R. 10 W  ....................
, R. 11 W  .              ._
, R. 12 W   ..................
,R. 11 W               
, R. 11 W   .            
, R. 11 W.-.. ...................

Date of 
collection

2-14-55
12-28-55 
2-14-55

12 28-55 
2-14-55
2-14-55

12-28-55 
2-14-55

12-28-55 
2-1&-55 
2-1&-55
2-1&-55
2-15-55
2-15-55
2-15-55
2-15-55
2-15-55
2-15-55
2-15-55
2-14-55
2-14-55

12-28-55

Chloride 
(parts per 
million)

16
36 
16
20 
24
28
24 
8
8 

24 
92
36
90

364
68
88
18

164
144
148
36
32
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TABLE 13. Records of water

Stratigraphic unit: N, Naborton formation; DH, Dolefr Hills formation; U, undiffer- 
entiated beds of Wilcox group; M, Marthaville formation (of Murray, 1948); TD, 
terrace deposits; Al, valley alluvium.

Water level: r, reported water level.

00

§
I

1
2 
3
4 
5

6

7 
8

9 
10

11 

12

13

14 
15

16

17

18 
19

20 
21 
22, 
23 
24 
25 
26

27 
28

29 
30

31 
32 
33 
34 
35 
36 
37

38 

39

Location

Sec.

13

13 
13 
38 
13

51

31
35

37 
11

33 

10

1

25 
36

14

12

12 
32

18 
30 
16 

7 
5 
5 

25

31 
28

4 
28

21 
21 
16 
35 
36 
30 
29

18 

1

T.

12 N.

12 N. 
12 N. 
12 N. 
12 N.

UN.
14 N. 
13 N.

12 N. 
13 N.

13 N. 

13 N.

12 N.

12 N. 
11 N.

13 N.

12 N.

12 N. 
13 N.

14 N. 
14 N. 
13 N. 
13 N. 
13 N. 
13 N. 
13 N.

UN. 
12 N.

14 N. 
12 N.

14 N. 
14 N. 
13 N. 
13 N. 
13 N. 
12 N. 
12 N.

13 N.

14 N.

R.

10W.

10W. 
10W. 
10W. 
10W.

9 W.

10W. 
10W.

10W. 
11 W.

8 W. 

11 W.

11 W.

11 W. 
10W.

11 W.

11 W.

11 W. 
8 W.

10W. 
10W. 
10W. 
10W. 
10W. 
10W. 
9 W.

9W. 
10W.

10W. 
10W.

10W. 
10W. 
10W. 
10W. 
10W. 
8 W. 
9W.

10W. 

12 W.

Owner

Gulf Public Service 
Utilities. 

   do  ... ....... ... ...
..... do...... .............

O. J. Dykes........ .....
Gulf Public Service 

Utilities.

W. S. Posey  ... __ ..

E. F. Lester.  ..... ....

...do...... ...............

H. J. Hogan  .. ....... .

Webb Pickett... ........

Mrs. W. B. Butler   

..... do...... .............

Z. E. Madden _____

R. L. Kibler.. ...... ....

C. H. Tattle    .. 

Marvin Yearwood...  

Driller

C. 0. Bolt.. ..........
.....do..  ............
C. G. Vaught.. .......

L. E. Simmons . ._..

H. B. Gorum... _ ...

H. B. Gorum.... _ ..

Mr. Katz..... _ .....

H. B. Gorum.. __ .

A. Alien.   .    

Year completed

1930

1938 
1936 
1940

1949

1954 

1875

1954

1955

1953

1952

1954

1951

1949

1955

1944 
1951

1954 
1925

1939

1925 
1939 
1955 
1954

1954 

1955

Altitude (feet)

140

140 
144 
138 
140

125

145 
160

140 
140

200 

130

140

125 
125

135

140

140 
240

147 
142 
190 
140 
136 
136 
206

128 
160

220 
160

240 
225 
196 
180 
188 
180 
160

137 

148

 4-3
o>
<£>

3 o,
0

55

76 
55 

120 
72

91

65 
165

150+ 
65

143

72

70

60 
63

80

56

81 
48

170 
77 
62 
65 

100 
57 

165

65 
96

44 
69

22 
28 
29 
27 
25 
53 
23

50 

105

1 a>

Sf

«1 
IS 
O

20-10

15-6 
10-6 
6 
6

4

2
4

lYr-1

2 

&A

V/4.

4 
2

2}<

2 

2

1% 
5 
8 
3 
4 
3 
2

1*

3
4

2}< 
6 36* 
24 
48 
2 
30

2 

12

'Square casing.
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Wells in Red River Parish
Method of lift: A, airlift; B, bucket; C, centrifugal pump; H, hand pump; J, jet; P,

piston; T, turbine. 
Use: A, abandoned; D, domestic; I, industrial; Ir, irrigation; N, none; O, observation;

P, public supply; 8, stock. 
Remarks: C, chemical analysis; L, see log.

 a
OJ

 3-, 
fel
+5 ^a

30-55. .. . .

46-76.......
21-55. .. ...
99-109-.-  

59-65.......
105-?.......

?-150+.____

50-72.......

68-70.......

44-60-... ...
59-63.......

60-65.. .....
90-100..  

155-165...-

62-65..    .

48-52...  

83-103..  

Stratigraphic unit

TD

TD
TD
Al
TD

Al

Al
N

DH
Al

M

Al

Al

Al
Al

Al

Al

Al
TD

N
Al
TD
Al
Al
Al
TJ

Al
DH, N

TD
DH

TD
TD
TD
TD
TD
TD
TD

Al

Al

Depth to water level below land surface 

(feet)

20r

20r

12r

21r
Sir

14.9
38.0

16 r
14.5

19 r

35 r

15.0
46.0

25.0
27.0

25 r .
16.4

29 r
18.5

19.0

Date of measurement

1941.......

1955.   

Sept. 1955.
Feb. 1955-

1953    
July 1955-

Apr. 1955
Nov. 1955

Aug. 1954
Aug. 1954
1925    
Feb. 1955
1955   .
June 1955

July 1955

Method of lift

T

A

A

J

J
J

J

,r
j

p
j
j
j

j
j
j
j
T
B
J
J
J
J

F
J

J

P
B

J
B
J
J

J

T

Pump capacity 

(gpm)

30

30

5

4

6

5

5

2

1,000

« 
1

A

P

P

D

P
D

D
8

D

8

8

D
D

D

D

8
D

D
I
D
D
D
D
D

D
D

A
D

A
D
D
D
D
D
D

D

Ir

Remarks

Do.

at 91 ft. 
C.
L. Reported 30 ft drawdown at 10

gpm. Reported yield 4-8 gpm.

iron and sulfur. 18 feet of sand and 
gravel.

15 gpm. Perforated casing 130-143 ft.

iron and sulfur. 22 ft of sand and 
gravel. 

Water reported hard. Supplies 160
head of cattle. 20 ft of sand.

iron.

iron and sulfur. 28 ft of sand and 
gravel.

hard water. 
Coppery color reported.
Reported yield 20 gpm. Perforated

casing 39-J8 ft.

Water reported very hard.
Water level 25 ft when drilled.
Water reported hard.

C. Reported yield 15 gpm with 80 ft
of drawdown. Water reported high 
in iron.

Reported 50 ft drawdown at 5 gpm.
Water reported soft. Pump set at 
94 ft. Well is on Couchanda Hill. 
Open hole below 55 ft.

Water reported soft. Well is on Cou­
chanda Hill.

Do.
Do.
Do.

L. Pump set at 46 ft.
Dug well with two driven well points.

Supply reported plentiful. Clay at 
23ft.

ilar wells in same well field. 
Pump set at 72 ft. Gravel walled. Re­ 

ported drawdown 70 ft at 650 gpm.
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TABLE 13. Records of water wells

00

§
"3

40

41 
42 
43 
44
45 
46 
47 
48

49 

50

51 
52 
53

54 
55 
56

57 
58 
59 
60 
61

62

63

64 
65 
66 
67 
63 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83

84 

85 

86

87 
88 
89

Location

Sec. 

36

2 
28 

7 
1 
4 

10 
11 
3

30 

29

16 
16 
31

4
17 
19

36 
2
4 
7 

19

19

2

13 
3 

37 
19 
30 
28 
28 

1 
22 
51 
34 
32 
35 
16 

6 
5 
2 

24 
30 
22

27 

7 

26
38' 

1 
35

T.

UN.

12 N. 
13 N. 
12 N. 
12 N. 
14 N. 
14 N. 
14 N. 
14 N.

12 N. 

14 N.

13 N. 
13 N. 
13 N.

13 N. 
12 N. 
12 N.

14 N. 
12 N. 
13 N. 
12 N. 
12 N.

12 N.

12 N.

13 N. 
12 N. 
12 N. 
14 N. 
14 N. 
13 N. 
13 N. 
11 N. 
12 N. 
11 N. 
14 N. 
13 N. 
13 N. 
13 N. 
14 N. 
14 N. 
14 N. 
14 N. 
13 N. 
12 N.

12 N. 

14 N. 

13 N. 

12 N.
UN.
13 N.

R.

10W.

10 W. 
10W. 
10W. 
11 W. 
11 W. 
11 W. 
11 W. 
11 W.

10W. 

11 W.

11 W. 
11 W. 
10W.

11 W. 
10 W. 
10W.

10W. 
11 W. 
11 W. 
10 W. 

9 W.

9 W.

11 W.

11 W. 
11 W. 
10W. 
9 W. 
9 W. 

10 W. 
10 W. 
10W. 
10W. 
9 W. 
9 W. 
8 W. 
9 W. 
9 W. 
9 W. 
9 W. 
9 W. 
9 W. 
9 W. 

10 W.

10W. 

11 W. 

11 W.

10 W. 
10W. 
10 W.

Owner

U.S. Bullock...  .....

R. E. Posey..... _ .....

_ .do __________
 ..do.... . ........ ...
  . .do  ..     

H. M. Bundrick _ .. ...
  do  .      

A. P. Dill  ............
George Posey. ..........
Central Louisiana Elec­ 

tric Co. 
B. O. Wigging   . ...
Presley Blount, Jr. _ ..
P. E. Hinky-.
MagnoliaOil Co... ...
Town of Coushatta. . . . .

-...do........... . ...

Clanton estate.. __ ...

J. D. Sherwin _ ....
Pat Curfman.. .........
Town of Coushatta- __
C. W. Moland  .......
M. P. Waters.
C. H. Townsend __ ...
  -do   ..............
Hanna Gin ....

W. M. Smith 

Rake Henson. _ ......
Desrie Lloyd ............

S. W. Harper.. .. .......
Estelle Knowlin   ....
L. Baldwin. ............
L. E. Smith... ... ..
L. A. Drake.... ____ .

C. H. Hankins   ......

L. P. Wall..............

Texas and Pacific Rail­ 
road. 
  -do.......... ...... ...
. do.  ...............

Driller

  -do... ..... ..... ....

B. F. Edington.. .. .

..... do   ... ... ... ...

H. B. Gorum..--, ....

J. B. Dice ...

B. M. Crooks __ . _

..... do   ... .... .....

Greyhound Drilling 
Co. 

Gulf Oil Co  ... .... .

C. 0. Bolt..     

... ..do   ... ... ... ...

W. S. Boone.--- _  

..... do..  ...... ......

W. C. Barn well-._...

B. F. Edln?ton. ......

Year completed

1952 

1954

1952 
1953 
1954

1948 

1954

1953

1954 
1930

1955 
1954 
1949 
1945 
1949

1950

1952

1934 
1940 
1920 
1940 
1943

1948 
1950

1950

1955

1954 

1954 

1943

1945 
1943 
1954

Altitude (feet)

128

160 
140 
132 
140 
140 
140 
140 
140

131

141

140 
140 
135

140 
135 
133

240 
134 
139 
140 
140

140

120

143 
135 
144 
240 
240 
135 
135 
133 
129 
120 
220 
240 
220 
190 
260 
260 
220 
174 
155 
131

131 

145 

137

138 
130 
180

IB ©

,C 

§

O

210

40 
18 

100 
78 
45 
49 

104 
44

70 

105

42 
150 
65

42 
65 
73

83 
84 
75 
72 
60

65

105

76 
32 
80 
20 
26 
22 
50 
60 
43 
80 
45 
50 
15 
22 
14 

165 
18 
18 
17 

400

230 

78 

261

210 
176 
184

Casing diameter 

(inches)

4

3
5 
4 
2H

V
2 
2

4 

16

1« 
10
Vi

1M 
1« 
3

2 
5
1«
6 
6

10

10

6 
3
4 
3 
8 
2M
m
4 
3

36 
36 
6 
S 
4 
2H 
12* 
6 
6 
6

4

10%

2M 
5 
4

*Square Casing.
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in Red River Parish Continued

Interval screened 

(feet)

80-100......

44-49. .. ...

60-70...   .

70-90.. . ....

37-42. ......

?-83. .......

40-60.......

40-60- -.

100-?-.   ..

?-32_. __._..

44-60-.-  

155-165--...

200-210

u 

1
2 
.£f 
ta

»H

02

DH

TD
Al
N
Al
Al
Al
Al
Al

Al

Al

Al

Al
Al

AL    _
AL  ....
Al    

DH......
AL  ....
Al  .....
Al   ....
TD

TD......

AL... ....

AL  ....
AL... ....
TD.___._
U........
U    
Al   ....
Al   ....
AL... ....
AL.......
Al  .....
U........
M  .....
MorU..
U.. ......
U
DH.   .
TD......
M   ....
AL  ,.__
N    

N    -

Al   ....

Al

N
DH
N

Depth to water level below land surface 

(feet)

19.0

13 r
7.7

12.4
14 r
22
11 r

29.0

19.5

15 r

17.3
14?

35 r
16.3
15 r

23.5

23.5

17r
20.0
10.7
10.5
26.0
20.5
28.0
14 r
25 r
29.2
37.2
9.9

11.9
8.3

8.2
9.4
17 r

19 r

16.4

50.7

Date of measurement

Nov. 1955

July 1954
Feb. 1955

1952-   
Aug. 1954
Aug. 1954

Oct. 1955

Sept. 1955

1954    

Sept. 1954.

Sept. 1955.
1949   

Mar. 1955-

Mar. 1955.

1954.   
Oct. 1955..
Feb. 1955-
Feb. 1955-
Dec. 1954..
1954    
Oct. 1955-
1950-.-..
Aug. 1954 .
Dec. 1954 .
Dec. 1954 .
Dec. 1954 .
Dec. 1954-
Dec. 1954-

Dec. 1954 .
Dec. 1954 .
Jan. 1955 

Dec. 1954 .

Oct. 1955..

Nov. 1955

Method of lift

J

J
B
A
P
H
P
J
J

J

T

H
J
J

J
H

J

P
T

T

P

J
B

J

,T
J
B
B
A
B

B
B
K
P

T

J

Pump capacity 

(gpm)

6

7

,160

225

100

4-5

5

242

8

$ 
P

D

S
D
A
S
D
S
D
D

I

Ir

D, S
D, S
D

D
S
A

D
N
D, S
I
P

P

I

A
D
O
D
S
A
S
0
D
D
D
D

D
A
A
D

D
D

D

Ir

-N...

-N 
N
D

Remarks

Water reported soft. Sand 200-210 ft.
Pump set at 40 ft. Open hole below 
130 feet.

Do.

iron. Driven well.

ing. 
Gravel walled. C. See pumping-test

data.

Do.

Do.
Do.

Water reported soft. Pump set at 40 ft.
Water reported hard. No pump on well.
Water reported hard.

L. Gravel walled from 10 ft. Pump set
at 50 ft. 

104 ft from well RB-61. C. Gravel
walled from 10 ft. See pumping-test 
data. 

Water reported soft.

Driven well. Water reported soft.

Water reported soft.
Do.

Driven well.
Do.

Water reported good.
C. Water reported soft.

Water reported medium hard.
Water reported poor.
Water reported soft.

Do.
Water reported good.

C. Open hole below 230 ft. Pump set
at 147 ft. Reported drawdown 73 ft 
at 5 gpm. 

Reported drawdown 16 ft at 5 gpm.
Open hole below 210 ft. 

C. See pumping-test data. Slotted
casing 58 to 78 ft.

L.
L. Open casing at 176 ft.
Water reported soft. Pump set at 80 ft.

Sand reported 60-80 ft and 140-184 ft. 
Open hole below 110 ft.
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in Red River Parish Continued

Interval screened 

(feet)

127-138--  

64-84.-   
87-107----.

113-125.-  

55-60..  

109-119-   

36-46...  

45-55.   

75-80.    
100-120.  

110-130.-  
120-?   

76-82    

58-63-.-  
67-72.   

(?)

CO ae

? tf

(?)
65-70-.-   
QA-1 ftQ

60-65.   

(?)

?-45..  ...

Stratigraphic unit

M, TD

M
M
TD

TD
TJ, DH

TD

TD
TD
DH

DH

TD, DH
DH

Al

Al
M

DH
M
TD
TD

U.DH

TD, DH
M

Al

Al

DH
M
TD
Al 
Al
N

TD
TD

TD, M

Al
DH
Al
Al

Al

N

TD

Depth to water level below land surface 

(feet)

36r

35r
44 Q

39.5
6.0

16r

30r
39.7

45.8

42. 5r

30r

28.1
21r

40r

60r
16r

32.6 
23r
13.1

17r

28.8

11.0
30r 
12r
9 7

15r

Date of measurement

1954

1955

June 1955
Feb. 1955

Jan. 1955

Dec. 1954
Feb. 1955

Feb. 1955

Dec. 1954

Mar. 1955
Dec. 1954

Nov. 1953

1954    
Nov. 1954.

Feb. 1955- 
1952    
May 1955-

1954    

May 1955-

TVTflTj 1Q55
Jan. 1953. . 
1953.   
Sept. 1955.

May 1955.

Method of lift

0

,T

,T

,T
A

,T

J
.1
J

T
J

O
T

J
T
J
J

J

J

J

D
J
T
H 
T
J

J
J

J
J

T

J

T

Pump capacity 

(gpm)

25

8

7

10

5

8

15

8

7

   

15

5
10

5

$ 
t>

S

D, S
D
D, S

D
N

D

D
D
D

N

D
D

D

D, I
P

I
D
D
D

A

A
D

S

D

D
D
D
D 
D

D
D

N

N
D 
P
N

P

S

D

Remarks

Qravel walled 30-148 ft. C. Pump set
at 80 ft. Sand 60-75 ft and 120-140 ft. 
Reported drawdown 60-80 ft at 25 
gpm. 

Qravel walled. Water reported good.

plentiful. 
Bored well. C. Open casing at 45 ft.
Water reported soft. Sand 18-40, 50-80

and ?-125 ft. Reported yield 50 
gpm. Qravel walled. 

Dug well. Water reported soft. Sup­
ply reported plentiful. Sand 15-25 ft; 
stopped in gravel. 

Water reported soft.
L. Dug well. Water reported solt.

down 84 ft at 10 gpm. Pump set at 
84 ft. 

L. Water failed to clear. Open hole
below 105 ft. 

Qravel walled to 49 ft.
Water reported soft but to contain salt

and iron. Open hole below 95 ft.

3-in. screen, gravel walled.

Supply reported plentiful for 275 
pupils and canning center. 

Shale at 130 ft.

Water reported soft.
C. Water reported soft. Qravel

walled. 
L. No fresh water below 24 ft.

U.S.Q.S. test hole. 
L. U.S.Q.S. test hole.
Perforated casing 102-112 ft. Qravel

walled 92-112 ft. Water reported 
soft. Reported drawdown 12 ft at 
7 gpm. 

Perforated casing interval 60-70 ft
wrapped with screen and gravel 
walled. 

Water reported hard. Qravel walled.
Pump set at 20 ft. Perforated casing. 

Perforated casing 125-132 ft.

Sand and gravel 40-72+ ft.

Qravel walled.
C., L. Drawdown 22 ft at 15 gpm.

Pump set at 75 ft. Open hole below 
84ft. 

Some iron reported in water.
Water reported soft. Perforated casing

69-74 ft. 
L. Water reported soft. Open hole

below 54 ft.

C.

down 60 ft at 175-200 gpm after 
year's disuse. 

Water reported hard. Stopped In
gravel.

some salt. Pump set at 150 ft. 
Water reported soft.
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TABLE 13. Records of water wells

00

&
1

131 

132 

133

134 

135

136

137 

138 

139 

140

141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161

Location

Sec.

30 

27

7

36 

15

14

7 

37 

37 

37

22 
21 
30 
50 
29 
31 
30 
26 
28 
30 
20 
15 
18 
17 
13 
29 
29 
12 
12 
18 
27

T.

12 N. 

13 N. 

13 N.

14 N. 

14 N.

14 N.

12 N. 

12 N. 

12 N. 

12 N.

12 N.
12 N. 
12 N.
UN.
ION.
UN.
UN. 
13 N. 
13 N. 
13 N. 
13 N. 
14 N. 
14 N. 
14 N. 
14 N. 
14 N. 
14 N. 
14 N. 
14 N. 
14 N. 
14 N.

R.

8 W. 

8 W. 

8 W.

9 W. 

9 W.

9 W.

9W. 

10W. 

10W. 

10W.

10W. 
10W. 
10W. 
9 W. 
9 W. 
9 W. 
9 W. 
11 W. 
11 W. 
10W. 
10W. 
11 W. 
11 W. 
12 W. 
11 W. 
11 W. 
11 W. 
12 W. 
12 W. 
8 W. 
11 W.

Owner

Ezra Thomas. --

D. W. Adcock---... ...

Social Springs Baptist 
parsonage.

Roy Martin .............

EdnaPickett...... ...

....-do-  ..............

 -do...................

  ..do.. ........... .....
-..-do..-  ... ... ... ...
-  do.. .        
... . .do.-  .  ......
  -do..          
   do..          
  -do-.         .
  -do..          

Mrs. W. B. Butler.   

  -do..  ......... _  .
  -do..          
  -do-.  ... ...   ....

   .do.-. . _____ ... ...
L. P. Wall....  .... ...
  ..do..    ...    ...

.  do.-       

Driller

H B. Gorum. .. ......

   do          

L. E. Simmons     

..... do   .    .....

Year completed

1955 

1954 

1954

1948 

1953

1953

1948 

1954 

1954 

1954

1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1954 
1955 
1955 
1955 
1955 
1955 
1955

Altitude (feet)

160 

120 

240

248 

230

240

190 

128 

126 

134

129 
130 
128 
134 
123 
128 
125 
137 
134 
139 
127 
138 
142 
141 
145 
145 
145 
145 
145 
140 
140

OJ&

a 
ft 
G

60 

72 

95

150 

156

120

131 

48 

47 

53

43 
51 
48 
67 
57 
52

52 
50 
52 
50 
58 
50 
53 
64 
77 
74 
66 
54 
39 
49

Casing diameter 

(inches)

2 

2

4

5 

2

2

4

IK 

IK 
IK 

IK
i 
l 
i
l
1J*

l 
l 
IK

l 
l 
l 
l 
IK 
IK
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in Red River Parish Continued

Interval screened 

(feet)

Well point-. 

61-72.. . ....

..  do . ..

  do- 

Well point..

  . -do...  
   do  
   do  
   do-

Well point..
   do   
   do  
  .do  
  .do  
   do  
  -do   
  .do   
   do  
   do  
   do  

Stratigraphic unit

TD 

M

M

M

M

M

DH

Al

Al

Al

Al
DH
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

Depth to water level below land surface 

(feet)

25r 

7r

35r

20r

30r

46r

25.5

30.1

19.9
17 9
25.6
33.5
19 4
27.4

18.4
17.4
31.5
13.0
20.5
18.4
17.4
25.8
20.6
24.6
17.7

Date of measurement

June 1955. . 

May 1954-

Apr. 1953-

Apr. 1953-

Dec. 1955..

Dec. 1955-

Nov. 1955-

Dec. 1955-
Dec. 1955-
Dec. 1955-
Dec. 1955-
Dec. 1955-
Dec. 1955-

Dec. 1955. .
Dec. 1955-
Dec. 1955-

Feb. 1955-
Dec. 1955..
Dec. 1955-
Dec. 1955-
Apr. 1955..
Feb. 1955-
May 1955-

Method of lift

J

T

,T

,T

T

,T

Pump capacity 

(gpm)

5

8

$
P

D 

D, S

D

D

D

D

D

A

O

A

O
A
O
O
O
O
A
O
O
O
A
A
O
A
O
A
A
A
A
A
j^

Remarks

Water reported soft. Well stopped 
in gravel.

some iron.

much iron. Perforated casing 74-95 
ft.

60ft. C. 
Water reported soft and to contain

much iron. Pump set at 40 ft. 
Open hole below 86 ft.

much iron. Pump set at 42 ft. 
Open hole below 97 ft.

reported good but hard. 
U.S.G.S. test hole. Total depth 68 ft.

About 350 ft west of Red River. 
U.S.G.S. test hole. Total depth 78 ft.

462 ft west of RR-138. 
U.S.G.S. test hole. Total depth 63 ft.

600 ft west of RR-139. 
U.S.G.S. test hole. Total depth 43 ft.
U.S.G.S. test hole. Total depth 63 ft.
U.S.G.S. test hole. Total depth 53 ft.
U.S.G.S. test hole. Total depth 98 ft.
U.S.G.S. test hole. Total depth 90 ft.
U.S.G.S. test hole. Total depth 83 ft.
U.S.G.S. test hole. Total depth 70 ft.
U.S.G.S. test hole. Total depth 75 ft.
U.S.G.S. test hole. Total depth 72 ft.
U.S.G.S. test hole. Total depth 75 ft.
U.S.G.S. test hole. Total depth 75 ft.
U.S.G.S. test hole. Total depth 87 ft.
U.S. G.S. test hole. Total depth 100 ft.
U.S.G.S. test hole. Total depth 80 ft.
U.S.G.S. test hole. Total depth 75 ft.
U.S.G.S. test hole. Total depth 92 ft.
U.S.G.S. test hole. Total depth 83 ft.
U.S.G.S. test hole. Total depth 80 ft.
U.S.G.S. test hole. Total depth 54 ft.
U.S.G.S. test hole. Total depth 39 ft.
U.S.G.S. test hole. Total depth 49 ft.



122 WATER RESOURCES, RED RIVER PARISH, LOUISIANA

TABLE 14. Selected drillers' logs of wells
RR-8

[Sec. 35, T. 13 N., R. 10 W. Altitude, 160 ft.]

Description

Valley alluvium:
Clay, red .......................
Sand... ..........

Naborton formation:
Shale.----. _ ---.-_-----_-_-___
Sand....... ....................

Thick­
ness
(feet)

20
22

38
6

Depth
(feet)

2d
42

80
86

Description

Naborton formation   Continued

Sand. ___ . _____ .......
Porters Creek clay:

Thick­
ness
(feet)

34
25

20

Depth
(feet)

120
145

165

RR-11
[Sec. 33, T. 13 N., R. 8 W. Altitude, 200 ft.]

Terrace deposits:

Sand. ___ . .....
45 
15

45 
60

Marthaville formation (of Mur­ 
ray, 1948): 

Clay..... ......................
Sand. .. ...-..... ..  .
Clay...............-  ... .....

20 
10 
30 
23

80 
90 

120 
143

RR-36
[Sec. 30, T. 12 N.,, R. 8 W. Altitude, 180 ft.]

Terrace deposits:

Sand __    ...._-_.__ _ ..

27 
19 
6

27 
46 
52

Marthaville formation (of Mur­ 
ray, 1948): 

Clay..-..  .......... ......... 1 53

RR-61
[Sec. 19, T. 12 N., R. 9 W. Altitude, 140 ft.]

Valley alluvium:

Terrace deposits: 
Sand ____________ . ...

20 

20

20 

40

Terrace deposits  Continued 
Clay  ......... .  .........

Naborton formation: 
Clay.....  ......... ..........

3
17

10

43 
60

70

RR-87
[Sec. 38, T. 12 N., R. 10 W. Altitude, 138 ft]

Valley alluvium:
60 
65

60 
125

Naborton formation:
55 
30

180 
210

RR-88
[Sec. 1, T. 11 N., R. 10 W. Altitude, 180 ft.]

Valley alluvium:
10
30
52

1
20

10
40
92

93
113

Dolet Hills formation  Continued 
Rock...     ...   ...   .   

Rock-.. _        
Sand. ____________   .

1 
31

2
17

1
11

114 
145
147
164
165
176
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TABLE 14. Selected drillers' logs of wells Continued
RR-92

[Sec. 32, T., 13 N., R. 8 W. Altitude, 250 ft.]

Description

Terrace deposits:

Sand..... _ .... __ . __ ... ..

Thick­
ness
(feet)

65
20

Depth
(feet)

65
85

Description

Marthaville formation (of Mur­
ray, 1948):

Clay.. ...        

Clay......       _.   _

Thick­
ness
(feet)

4
18

Depth
(feet)

89
107

RR-98
[Sec. 15, T. 14 N., R. 9 W. Altitude, 145 ft.]

Terrace deposits: 
Clay and gumbo, red and brown. 22 

3
22 
25

Clay and gumbo, red and brown- 
Sand containing some gravel  

12 
3

37 
40

RR-99
[Sec. 1, T. 13 N.,, R. 10 W. Altitude, 240 ft.]

Terrace deposits:

Undifferentiated beds of Wilcox 
group:

3
54 
21

12

3
57 
78

90

Dolet Hills formation:
15 
15 
18 
24 

3

105 
120 
138 
162 
165

RR-100 
[Sec. 23, T. 13 N., R. 10 W. Altitude, 205 ft.]

Terrace deposits:
18
22

44
12
39
2

18
40

84
96

135
137

Dolet Kills formation:

Shale.           

23
10
10
31
10
8

160
170
180
211
221
229

RR-110 
[Sec. 9, T. 13 N., R. 9 W. Altitude, 220 ft]

Undiflerentiated beds of Wilcox 
group:

Sand, fine, well-rounded, gray-

Clay, tough, gray, containing

Clay, tough, gray, containing

Silt, light gray.-       

Silt, light gray.  . _____ .
Clay, tough, chocolate-brown,

12

10
10
10
10

30
11

19
33

7
20

12

22
32
42
52

82
93

112
145

152
172

Undiflerentiated beds of Wilcox 
group -Continued

Dolet Hills formation:

Clay, tough, gray, containing

containing some lignite grains.

48

12

10

5 
5

10
10

30

220

232

242

247 
252
262
272

302

634103 O 62
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TABLE 14. Selected drillers' logs of wells Continued
RR-lll

[Sec. 22, T. 12 N., R. 9 W. Altitude, 185 ft.J

Description

Terrace deposits: 
Clay, silty, orange and white... 
Silt, light-brawn, iron-stained .. 
Sand, very fine to fine, yellow. .

angular with rounded comers.

group: 
Clay, silty, gray, containing

Silt, gray, and sand, very fine. .

Clay, gray, containing lignite

Clay, dark-gray to chocolate __ 
Silt, tan  . - .     -._-

tan, containing lignite frag-

Sand, very fine to fine, grayish- 
tan, containing lignite frag- 
m»mtg

Thick­ 
ness 
(feet)

5 
7 

10 
10

10 
10
10

10
10 
10
12
6

2
10 
10

10

20

Depth 
(feet)

5 
12 
22 
32

42
52
62

72
82 
92

104
110

112
122 
132

142

162

Description

Undiflerentiated beds of Wllcox 
group   C -intinued 

Silt to very fine sand, tan, con­ 
taining stone lignite frag-

Sand, very fine to fine, brown.

Sand, fine to medium, brown, 
containing large lignite frag-

Sand, fine to medium, colorless.

Sand, fine to medium, contain-

Naborton formation:

Thick­ 
ness 
(feet)

10
10

10

10

10

30
8

10

12
30

Depth
(feet)

IT*
182

1Q9

202

212

242
250

260

272
302

RR-120
[Sec. 29, T. 14 N., R. 10 W. Altitude, 145 ft.]

Valley alluvium:

Rock...... ...................

Wgnite..... .....

30
24

*A
5%

WA

30
54

54M
60
60^
95

Naborton formation  Con. 
Rock ___ ___ . __ _

Rock....... ___ . __ ...

4»
22

20 1A
3

95J<
100
122
123^
144
147

RR-123
[Sec. 30, T. 12 N., R. 8 W. Altitude, 180 ft.]

Terrace deposits:
27
25

27
52

Marthaville formation (of Mur­ 
ray, 1948):

33
15

85
100

Oil-test well
[McAlester Fuel Company, Joe Price No. 2, Sec. 14, T. 13 N., R. 10 W. 

feet, depth, 1,200 feet. Samples to 600 feet]
Altitude, 195

Naborton formation:

Sandstone, very fine to fine, 
containing lignitic grains;
poorly cemented with lime..

50
150

40

50
200

240

Naborton formation   Con.

Sandstone, same as 200-240 in-

Porters Creek clay: 
Clay, compact, gray, lignitic  .

10

10

340

25C

26(

60(
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TABLE 15. Sample logs of test holes in the valley alluvium
RR-138 

[Sec. 37, T. 12 N., R. 10 W. Altitude, 128 ft ]

Description

Sand, very fine, light reddish-

Sand, fine to medium, light-

Sand, fine-grained, light-brown. .. 
Sand, medium-grained, light

Thick­ 
ness 
(feet)

7

16
1

4
5 

9

Depth
(feet)

7

23
24

28
33 

42

Description

grayish-brown, containing some

Sand, very coarse, light grayish-

Tertiary clay, silty, bluish-gray ...

Thick­ 
ness 
(feet)

9
4

5
8

Depth 
(feet)

55

60
68

RR-139 
[Sec. 37, T. 12 N., R. 10 W. Altitude, 126 ft.]

Silt, sandy, light-brown.. ........

Sand, fine to medium, light gray-

Sand, medium to coarse, light

18 
20

10 

10

18 
38

48 

58

Sand, medium to coarse, gray. ...

Sand, medium to coarse, gray. _ 
Tertiary clay, tough, bluish-gray.

6
1 
6
7

64 
65
71 
78

RR-140 
[Sec. 37, T. 12 N., R. 10 W. Altitude, 134 ft.]

Silt, red.. ........................
Clay, stiff, red.... -...--..--. __

4
1 

42

4 
5 

47

Sand, medium, light grayish-
8 
8

55 
63

RR-141
[Sec. 22, T. 12 N., R. 10 W. Altitude, 129 ft.]

13 
5 
3

13
18 
21

Sand, medium, grayish-brown ....
2 

20
23 
43

RR-142
[Sec. 21, T. 12 N., R. 10 W. Altitude, 130 ft.]

3 
2 

19

3 
5 

24

19 
12
8

43 
55 
63

RR-143
[Sec. 30, T. 12 N.,, R. 10 W. Altitude, 128 ft]

Silt, red.. .--_-------.-_--.--- _ -

Sand, fine, light reddish-brown _

5 
25

5

5 
30 
35

Sand, fine to medium, light red-
5 

13
40 
53

RR-144
[Sec. 50, T. 11 N., R. 9 W. Altitude, 134 ft.]

Silt, red (levee)        

Sand, fine, and silt, light-red. ... .

Silt and fine sand, light reddish-

5 
2 
6 

15
7

5

5 
7 

13 
28 
35

40

Sand, fine, light-brown. __    
Sand, medium to coarse, light

Sand, coarse, and fine gravel  . ._. 
Tertiary clay, tough, bluish-gray.

10

30 
17 

1

50

80 
97 
98
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TABLE 15. Sample logs of test holes in the valley alluvium Continued
RR-145

[Sec. 29, T. 10 N., R. 9 W. Altitude, 123 ft.]

Description

Silt, red-.  __.-___._-._____..___
Clay, stiff, red....... __ _. ......

Thick­ 
ness 
(feet)

1
3
5

21
6

12

Depth
(feet)

30
36
48

Description
Thick­ 

ness 
(feet)

19
6
8
4

Depth
(feet)

53

72
78
86
90

RR-146
[Sec. 31, T. 11 N., R. 9 W. Altitude, 128 ft.]

Silt and clay, red; alternating.. ... 
Silt and fine sand, light reddish-

Sand, fine to medium, light

5 
2 
9

9

5

5 
7 

16

25 

30

Sand, medium, reddish-brown .... 
Sand, medium to coarse, grayish-

15

5 
30 

3

45

50 
80 
83

RR-147
[Sec. 30, T. 11 N., R. 9 W. Altitude, 125 ft.]

Silt, red, containing some clay....

Silt and very fine sand; brown. 

5 
25 

5 
8 
1 
6

5 
30 
35 
43 
44 
50

Clay, lignitic, containing fossil

5 
5 
5

5

55 
60 
65

70

RR-148
[Sec. 26, T. 13 N., R. 11 W. Altitude, 1ST ft.]

Silt and sand, fine, reddish-brown.

Olay, very tough, red and blue, 
containing partings of light-

Silt and fine sand, light-brown ....

3
1 
4
7

30 
5

3 
4
8 

15

45 
50

Sand, medium to coarse, grayish-

Sand, coarse, and fine gravel,

5

5 
10

5

55

60 
70

75

RR-149
[Sec. 28, T. 13 N., R. 11 W. Altitude, 134 ft.]

Silt, red........... __ .. .....

Clay, very tough, blue and dark 
brown, containing lignite at
4fl-l- fftat

3 
3
6
8

30

3 
6

12 
20

50

Sand, fine to medium, light-

Sand, medium to coarse, grayish-
5

5 
2 
8 
2

55

60 
62 
70 
72

RR-150 
[Sec. 30, T. 13 N., R. 10 W. Altitude, 139 ft.]

Sand, fine to medium, grayish-

1 
2 
2 
8 
2 

31

4

1 
3
5 

13 
15 
46

50

Sand, medium, grayish-brown.. ..

Sand, medium to coarse, grayish-

10 
2

11 
2

60 
62

73
75
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TABLE 15. Sample logs of test holes in the valley alluvium Continued
RR-151

[Sec. 20, T. 13 N., R. 10 W. Altitude, 127 ft.]

Description

Clay, tough, red ______ . _

Clay, tough, blue and brown. .... 
Sand, fine to medium, grayish-

Thick­ 
ness 
(feet)

3
2
1
3
9 

8

Depth 
(feet)

3
5
6
9

18 

26

Description
Thick­ 
ness 
(feet)

32
1

16

Depth 
(feet)

58
59
75

RR-152
[Sec. 15, T. 14 N., R. 11 W. Altitude, 138 ft.]

Soil...............................
Clay, tough, red and blue alter-

1

22 
37 

5

1

23
60 
65

15 
2 
1 
4

80 
82 
83 
87

RR-153 
[Sec. 18, T. 14 N., R. 11 W. Altitude, 142 ft.]

Silt, red.. .......................

Silt, red..........................

Sand, medium, reddish-brown ....

3
6 
9 

30
7

3
9 

18 
48 
55

Sand, medium to coarse, gray....

Sand, very coarse, and gravel ..... 
Tertiary sand, very fine, bluish- 

gray...    .............._....

8 
30 

6

1

63 
93 
99

100

RR-154
[Sec. 17, T. 14 N., R. 12 W. Altitude, 141 ft.]

5 
28 
9 
5

5 
33 
42 
47

Sand, coarse, reddish-brown, and

Tertiary clay, silty, bluish-gray..
28 

5
75 
80

RR-155
[Sec. 13, T. 14 N., R. 11 W. Altitude, 145 ft].

3 
3 
8 

36 
4

3
6 

14 
50 
54

Sand, fine to medium, brown ..... 
Sand, medium to coarse, brown. . 
Tertiary clay, tough, dark-blue ...

1
5 

10 
5

55 
60
70 
75

RR-156
[Sec. 29, T. 14 N., R. 11 W. Altitude, 145 ft].

Silt, clayey, red grading into

2 
10

18

2 
12

30

Sand, fine to medium, brown ..... 
Sand, coarse, brown, containing

40

21 
1

70

91 
92

RR-158
[Sec. 12, T. 14 N., R. 12 W. Altitude, 145 ft.]

6 
13 
10 
10 
10

6 
19 
29 
39 
49

Sand, medium to coarse, brown. . 
Sand, coarse, and gravel, llght-

10

19 
2

59

78 
80
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TABLE 15. Sample logs of test holes in the valley alluvium Continued
RR-160

[Sec. 18, T. 14 N., R. 8 W. Altitude, 140 ft.]

Description

Sand, fine to medium, containing
yellow clay parting at 30 feet ... .

Thick­
ness
(feet)

9

28

Depth
(feet)

9

37

Description
Thick­
ness
(feet)

2

Depth
(feet)

39

DS-189
[Sec. 25, T. 12 N., R. 11 W. Altitude, 135 ft. This hole is in Dei Soto Parish, 1 mile 

west of Bayou Pierre on U.S. Highway 84]

Silt, red... .......................

Sand, fine, red ....................

4
1
7

15

4
5

12
27

Silt and flue sand; reddish-brown.
Sand, fine to medium, reddish-

1
10

5

28
38

43

DS-190
[Sec. 27, T. 12 N., R. 11 W. Altitude, 135 ft. This hole is in De Soto Parish 1.3 miles

northwest of DS-189]

Silt, red..........................

Sand, fine to medium, reddish-

1
29

10

1
30

40

Sand, medium, reddish-brown....
Tertiary clay, tough ..............

18
5

58
63

Na-267
[Sec. 23, T. 10 N., R. 8 W. Altitude, 127 ft. This hole is in Natchitoches Parish at

Powhatan]

19
10
21

19
29
50

20
28

70
98

Na-269
[Sec. 23, T. 13 N., R. 8 W. Altitude, 110 ft. This hole is in Natchitoches Parish, on 

Louisiana Route 155, 0.7 mile west of Black Lake Bayou]

4
3
1

4

4
7
8

12

Silt, tan, grading into tan fine

2
4

20
6

14
18

38
44

RR-E-1 !
[Sec. 13, T. 14 N., R. 11 W. Altitude, 142 ft]

niav ctifF rail
6

36
5

6
42
47

Shale..... ........................
22

3
69
72

RR-E-2 i
[Sec. 22, T. 12 N., R. 10 W. Altitude, 130 ft. This hole is very near RR-141]

22
26

3

22
48
51

10
2

10

61
63
73

See footnote at end of table.
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TABLE 15. Sample logs of test holes in the valley alluvium Continued
RR-E-3 i

[Sec. 21, T. 12 N., R. 10 W. Altitude, 128 ft]

Description
Thick­
ness
(feet)

20
10
16
3

Depth
(feet)

20
30
46
49

Description

Lignite..  ................ ......
Clay with lignite __ -.-.__. ...  .

Thick­
ness
(feet)

26
4
8

Depth
(feet)

75
79
87

RR-E-41

[Sec. 30, T. 12 N., R. 10 W. Altitude, 120 ft.]

17 
3

17 
20

34 
2

54 
56

RR-E-5 i

[Sec. 36, T. 12 N., R. 11 W. Altitude, 130 ft.]

Clay, red.................  .....
Sand, fine to coarse, silty, red _ ..

40 
31 
34

40 
71 

105

1 
4

106 
110

RR-E-6 1

[Sec. 26, T. 12 N., R. 11 W. Altitude, 135 ft.]

20 
35

20
55

2 
5

57 
62

RR-E-7 i 
[Sec. 26, T. 12 N., R. 11 W. Altitude, 135 ft]

20
7 

25

20 
27 
52

6 
3 
2

58 
61 
63

RR-E-8*

[Sec. 28, T. 12 N., R. 10 W. Altitude, 120 ft.]

Sand.. _____ . ____ . ........
10 
2 

42

10 
12 
54

8 
2

62 
64

RR-E-9 1

[Sec. 27, T. 14 N., R. 11 W. Altitud*, 138 ft]

5 
10 
11 
24

5 
15 
26 
50

Sand, grayish-brown, with pea
24 

2 
4

74 
76 
80

RR-E-10 ! 

[Sec. 29, T. 14 N., R. 11 W. Altitude, 140 ft]

Clay, stiff, red.... ........ ........
5 

20
5 

25 Shale, lignttic, grayish-green......
76
4

101 
105

See footnote at end of table.
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TABLE 15. Sample logs of test holes in the valley alluvium .Continued
RR-E-ll!

[Sec. 28, T. 14 N., R. 11 W. Altitude, 137 ft.]

Description
Thick­
ness
(feet)

6
8

13

Depth
(feet)

6
14
27

Description

Lignite      ..      

Thick­
ness
(feet)

34
7
1

Depth
(feet)

61
68
69

RR-E-12 !
[Sec. 22, T. 14 N., R. 11 W. Altitude, 140 ft.]

4 
14 
26

4
18
44

33 
3

77 
80

RR-E-13 i

[Sec. 37, T. 12 N., R. 10 W. Altitude, 136 ft]

4 
2 

23

4 
6 

29 Clay-..              

23 
8 
2

52 
60 
62

i Project boring put down by Corps of Engineers (Kolb, 1949).
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in Pleistocene terrace deposits____._ 3ft

Water levels in wells Continued Page
in undiflerentiated Wilcox group... ___ 36
in valley alluvium..   _   ..   44-45

Well construction... ______________ 59-61
Well logs, driller's..   .    ._ 122-124
Well-numbering system..  ...   ...   25-26
Well records..            114-121
Wilcox group, Eocene series..         36 

general features.__   __ 17,18,19,20,30-37 
Paleocene series...._______ ___ 30-36
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See also Naborton and Dolet Hills forma­ 

tions.
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